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This Remediation Implementation and Post-Remediation Monitoring Report has been 

prepared by AMEC Environment & Infrastructure, Inc. (AMEC) at the request of Robert 

Bosch Tool Corporation (RBTC) for the RBTC Leitchfield Division Building #1 facility (LOB 

#1) in Leitchfield, Kentucky (Figure 1 ). Investigation activities have been conducted at 

the site since late 2003; remedial activities have been conducted concurrently with 

additional investigations since 2010. Investigation and remedial activities have focused 

on chlorinated volatile organic compounds (CVOCs) in groundwater. 

The subject property consists of a tract of land approximately seven acres in size. 

developed with an 86,000 square foot former manufacturing facility and associated 

outbuildings. The property is located north of downtown Leitchfield at 410 Embry Drive, 

approximately 800 feet west-southwest of the intersection of Embry Drive and Salt River 

Road in Leitchfield, Grayson County, Kentucky. RBTC sold the property to Lots LLC, 

owned by Mr. Marty Higdon, in late 2010. The property is currently used primarily for 

warehousing, and a small retail electronics store is located in the front of the building on 

the northeast corner. The site location is shown on the topographic map in Figure 1. The 

site vicinity is shown on the aerial photograph in Figure 2. 

AMEC submitted a report on November 12. 2013 that summarized activities conducted 

during the first part of 2013 (April through August). The report was titled Additional 

Investigation and Remediation Activities, April 2013 through August 2013. Robert Bosch 

Tool Corporation, Leitchfield Division Building #1, Leitchfield, Grayson County, Kentucky. 

It included the results of monitoring well installation activities (June 2013, MW-29 through 

MW-31), groundwater monitoring conducted in June 2013, and remediation activities (pit 

and impacted soil removal) conducted in the former wastewater treatment room (WWTR). 

The report included recommendations for additional sampling and remediation activities to 

be conducted for the remainder of 2013. 

The following report summarizes planning and field activities conducted between October 

2013 and May 2014, which included the following tasks: 

• Limited interim groundwater sampling of selected wells in October 2013 and 

January 2014. 

• Submittal of an Underground Injection Control (UIC) permit request (Request for 

Rule Authorization for Injection of 80S 100® and 3-0 Microemulsion) in November 

2013 to the United States Environmental Protection Agency (USEPA), Region 4, 

Ground Water/UIC Section, for approval to install Geoprobe® direct-push borings 

and long term reinjection wells as Class V injection wells. The UIC request was 

approved by the USEPA in December 2013. 

• Pre-injection water level survey (December 3, 2013). 

1-1 
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• On December 10, 2013 and January 7, 2014, installation of four shallow zone 
remediation test wells {TW-16, TW-17, TW-1 8, TW-19), two wells associated with 
a sodium bicarbonate pilot test conducted near MW-8 (TW-16 and TW-17) and two 
wells (TW-18 and TW-19) associated with areas to be monitored south of the 
former WWTR. 

• Pilot testing of remedial amendments including: 
o On December 10, 2013, use of sodium bicarbonate near MW-8 to test the 

added effectiveness of maintaining anaerobic dechlorinating conditions 
within the optimal pH range, 

o On January 24, 2014, use of Regenesis Oxygen Releasing Compound® 
(ORC) in a filter sock near MW-14 to test for effectiveness of increasing 
the dissolved oxygen (DO) of the formation to increase aerobic degradation 
of vinyl chloride, and, 

o On February 3, 2014, use of Dehalococcoides bacteria (DHC) near MW-13 
to test the effectiveness of increasing the bacterial population 
(bioaugmentation) for treatment in the plume area. 

• Injections of Trap and Treat 80S 100® (80S 100) in the source area and 
Regenesis 30 Microemulsion ™ - Factory Emulsified (30Me) in the plume area 
through new and existing injection points. 

• Post injection monitoring conducted from February 2014 through May 2014, which 
included field parameter monitoring and one comprehensive round of groundwater 
monitoring in May 2014. 

Section 2.0 describes the field activities performed from October 2013 through February 
2014. Section 3.0 discusses post-remediation groundwater monitoring activities. 
Section 4.0 presents remediation implementation and groundwater monitoring results. 
Section 5.0 presents conclusions and recommendations. Section 6.0 provides 
qualifications to the content of this report. 
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Monitoring well locations are shown on Figure 3. A well construction summary table for 

permanent monitoring wells and former water supply wells is included as Table 1. A well 
construction summary table for remediation test wells and sentinel wells is included as 

Table 2. The following sections describe the field activities performed by AMEC from 

October 2013 through May 2014. 

2.1 OCTOBER 2013 LIMITED GROUNDWATER SAMPLING 

Prior to completion of the previous report (Additional Investigation and Remediation 

Activities, April 2013 through August 2013, dated November 2013) and while preparing 

recommendations regarding additional injections, AMEC performed limited groundwater 

sampling of selected wells in key areas to determine locations for additional injections of 

3DMe. On October 7, 2013, AMEC personnel performed low-flow sampling of seven 

monitoring wells and two sentinel wells (MW-5, MW-8, MW-13, MW-17, MW-21 , MW-22, 

MW-23, SW-3 and SW-4). Groundwater levels were gauged in these wells prior to well 

purging. Low-flow sampling methods were used to the extent practical for well purging 

and sample collection. Sentinel well SW-3 purged dry very quickly and did not recover for 

sample collection. During well purging, field parameter readings were collected from each 

well, including temperature, pH, specific conductance (SC), oxygen reduction potential 
(ORP), DO, and turbidity. 

All samples were maintained chilled in a cooler on ice, and shipped for analysis to ESC 

Lab Sciences (ESC) in Mt. Juliet, Tennessee. All groundwater samples were analyzed for 

volatile organic compounds (VOCs) by USEPA Method 82608 and Total Organic Carbon 

(TOC) by USEPA Method 9060A. Water level measurements are summarized on Table 3 

and field parameter readings are included on Table 4 (final reading only). The laboratory 
report is provided in Appendix A. 

2.2 REMEDIAL INJECTION ACTIVITIES SUMMARY 

From December 3, 2013 through February 7, 2014, AMEC and its subcontractor AST 

Environmental, Inc. (AST) implemented a second round of injections to continue 

implementation of the two selected primary remedial technologies. The two primary 

technologies selected for remediation of the shallow groundwater zone are: 

• Adsorption of the chlorinated organic compounds followed by iron-catalyzed 
abiotic reductive dechlorination, using BOS 100 in the Source Area; and, 

• Biostimulation of naturally-occurring bacteria by injection of 3DMe in the secondary 
source areas and the surrounding less concentrated plume areas, to promote 
biologically-facilitated breakdown of the CVOCs by reductive dechlorination. 
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Prior to remedial activities, water level gauging was performed in all onsite and nearby 
wells on December 3, 2013, using an electronic water level indicator (WLI ) to measure the 
depth to water from the top of the well casing in each well. The WLI was decontaminated 
with a solution of Alconox® and store-bought distilled water, and rinsed thoroughly with 
distilled water between each well. 

As part of the second round of injections, some variations on the primary technologies 
were implemented, as described in more detail below. The following major activities were 
performed: 

• Installation of two remediation test wells, TW-16 and TW-17, between MW-8M and 
permanent biostimulation injection point F1 2P, and implementation of a pilot test at 
MW-8 using 30Me and sodium bicarbonate in injection point F1 2P. 

• Installation of eight new permanent biostimulation injection points, and injection of 
318 gallons of concentrated 30Me and approximately 15 pounds of sodium 
bicarbonate in those points. 

• Injection of 1 05 gallons of 3D Me and 270 pounds of sodium bicarbonate in 42 
existing permanent injection wells. 

• Injection of 4,820 pounds of BOS 100 into 72 new direct push technology (OPT) 
borings. 

• Installation of a new monitoring well, MW-32, directly south of MW-14, and 
placement of a filter sock containing ORC in MW-32. 

• Introduction of DHC bacteria in permanent biostimulation injection points G2P and 
G4P, for bioaugmentation. 

• Installation of two remediation test wells south of the WWTR, TW-18 and TW-19, 
in order to fill holes in the groundwater monitoring well network. 

• SuNey of new wells and field parameter/groundwater monitoring throughout the 
process. 

Photographs from the injection activities are provided in Appendix B. The following 
sections describe major activities associated with the additional injections. 

2.3 HEALTH AND SAFETY MONITORING 

An updated project-specific Health and Safety Plan (HASP) was prepared for the project 
to address specific job hazards and work procedures required during remediation 
implementation and groundwater monitoring activities. The HASP included chemical and 
material handling, remediation drilling techniques, amendment injection procedures, and 
spill response and emergency procedures. The HASP was developed in accordance with 
Occupational Safety and Health Administration (OSHA) requirements (29 CFR 191 0.120) 
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and was reviewed and signed by all individuals (AMEC personnel and other) present at 
the site for the purpose of remediation and monitoring activities. 

Level D personnel protective equipment (hard hat. safety glasses, gloves, steel toed 
boots, etc.) was used at all the times by AMEC and AST personnel. Tyvek® suits were 
used by AST personnel during handling of BOS 100 and 3DMe products. In addition, a 
MultiRae 10.6eV multigas detection meter was used to monitor levels of oxygen (02) , 

carbon monoxide (CO). VOCs and presence of combustible gases relative to the lower 
explosive limit (LEL) during remedial activities. The meter was calibrated daily prior to 
commencement of work. A fresh air calibration was performed on the meter initially and 
then it was calibrated with 100 parts per million (ppm) isobutylene for VOCs using single 
sensor calibration. The meter was then calibrated for CO/H2S/LEL/02 with mixed 
calibration gas containing: 10 ppm CO, 50 ppm H2S, 2.5 percent(%) Methane (50% LEL), 
18% 0 2 and Nitrogen (balance). 

During remedial activities, H2S and combustible gases (LEL) were not detected on the 
multigas detection meter. CO was detected during the injections and was in the range of 
1 to 48 ppm. The elevated CO readings were observed while using the forklift to move 
equipment and pallets of materials during remedial activities. Field personnel were 
evacuated from the area when elevated CO readings were detected. VOCs were 
generally not detected, except for low levels of VOCs on a few occasions, in the range of 
0.1 to 0.9 ppm, interpreted to be caused by the spray paint used to mark injection 
locations. Elevated VOC readings were detected on January 8, 2014, between 1.1 and 
3.5 ppm, while injecting BOS 100 in injection Zone 2. A Draeger pump was used with a 
vinyl chloride detection tube and with 5 strokes the detection tube measured between 0.5 
and 1.0 ppm. The area was immediately evacuated and monitored with the multigas 
meter. Supplementary ventilation was provided with industrial fans when additional 
injection work was performed in the room at later dates. 

2.4 BIOSTIMULATION- 3DME AND SODIUM BICARBONATE 

The main 3DMe injections were conducted in two phases from December 11 through 
December 13. 2013, and from January 21 through February 7, 2014. A total of 3,200 
pounds (lbs), or approximately 384 gallons, of 3DMe concentrate was delivered to the site 
on December 4, 2014 in eight 55-gallon polyvinyl chloride (PVC) drums. each drum 
containing 400 lbs (approximately 48 gallons) of concentrate. A total of 400 pounds (48 
gallons) of 3DMe concentrate was delivered to the site on January 31 , 2014 in one 55-
gallon PVC drum. Sodium bicarbonate was purchased from a pool supply company in 
Elizabethtown, Kentucky. 

3DMe was delivered onsite as an amber colored semi-viscous liquid concentrate. 3DMe 
was diluted in the field by adding water to form an easy to handle and pumpable 
microemulsion with a relatively high hydrophilic/lipophilic balance (HLB.) This high HLB 
allows dilute 3DMe suspensions to be well-distributed within contaminant plumes. After 
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field emulsification, the material becomes a less viscous, watery, cream-colored 
microemulsion. 

During field emulsification, a specific pre-calculated volume of the 3DMe concentrate was 
added to the water in a recirculating mixer tank to prepare the injectate. Sodium 
bicarbonate was also added in a pre-calculated volume to the mix tank. A high-pressure 
liquid ring pump was used to pump the 3DMe injectate through an injection head attached 
to a direct push drilling rod. The following sections describe both types of injections, those 
completed in newly drilled and installed injection wells, and those completed into existing 
onsite wells installed in late 2012 as part of the first round of remedial injections. 

2.4.1 MW-8 Pilot Test for pH 

In order to test the added effectiveness of maintaining anaerobic dechlorinating conditions 
within the optimal pH range, AMEC performed a pilot test in the vicinity of MW-8. The 
purpose was to test the effectiveness of introducing additional biostimulation amendments 
supplemented with a pH adjustor (sodium bicarbonate). On December 10, 2013, AMEC 
began the pilot test by installing two remediation test wells at the locations shown on 
Figure 3 between MW-8M and permanent biostimulation injection point F12P. These 
wells, referred to as TW-16 and TW-17, were installed using OPT drilling methods to 
probe refusal. The two new remediation test wells were constructed of 3/4-inch diameter, 
Schedule 40 PVC, flush-threaded well casing and manufactured well screen with 0.010-
inch machined slots. The wells were constructed with ten feet of screen. A washed sand 
filter pack was placed around each well screen from the bottom of the boring to 
approximately two feet above the top of the well screen. A minimum two-foot thick 
bentonite seal (consisting of hydrated bentonite chips) was placed above the washed 
sand filter pack, and concrete was placed at the top, above the bentonite seal. The wells 
were finished with 4-inch diameter bolting manhole covers set in concrete pads flush with 
the ground surface. Well logs are included in Appendix C. 

After installation, approximately 201 gallons of a mixture of 3DMe and sodium bicarbonate 
was placed in permanent injection well F12P (one gallon 3DMe concentrate, seven 
pounds sodium bicarbonate and 200 gallons of water). The location of F12P (row F, 
permanent injection well 12P) is depicted on Figure 4. Temperature, pH and SC readings 
were collected from TW-16, TW-17 and MW-8 prior to and right after injection of the 
3DMe/sodium bicarbonate mixture. Prior to injection, the pH ranged from 6.44 standard 
units (s.u.) in TW-17 to 6.73 s.u. in TW-16. SC readings ranged from 0.47 milliSiemens 
per centimeter (mS/cm) in TW-16 to 1.03 mS/cm in MW-8. Post injection (same day), the 
pH increased most significantly in TW-17, the closest well to F12P, from 6.44 s.u. to 7.56 
s.u. In addition, SC increased most significantly in TW-17 from 0.75 mS/cm to 2.51 
mS/cm and 30Me was visible in the well. By two days after the injection, the pH levels 
had returned to pre-injection levels in all three monitoring wells, though temperature and 
SC were still elevated compared to baseline. Based on the results of the pilot test, AMEC 
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adjusted the amount of sodium bicarbonate originally planned for injection. In most cases, 
the quantity was doubled above the original planned injection quantity. 

2.4.2 New Injection Wells 

On December 12 and 13, 2013, a total of eight new soil borings and permanent injection 
wells were advanced and installed via OPT using a track mounted Geoprobe® 7720DT rig 
(exterior locations) and a track mounted Geoprobe® 54L Trig (interior locations), equipped 
with 1.5-inch to 2.5-inch drill rods, to perform 3DMe injections. The new injection points 
were installed on row F (F35P, F36P, F37P and F38P), row D (D30P, D31P and D32P) 
and row C (C23P). Locations of the newly installed points are shown on Figure 4. A 
detailed summary of the injection dates and volumes for each 3DMe boring is included as 
Table 5 and a summary by row is included as Table 6. A total of 318 gallons of 3DMe 
concentrate and 15 pounds of sodium bicarbonate were installed in the eight new 
permanent injection wells. 

The manner of drilling and injection was similar to the methods used during previous site 
injections. As the DPT borings were advanced, injections were performed to enhance the 
formation permeability by propagating fractures through application of injectate under 
pressure. The solution was injected using a positive displacement pump. Fluid discharge 
from the pump was connected directly to the DPT rods for injection into the matrix. The 
DPT rods were equipped with slotted, retractable drive points that permit injection at 
multiple levels during the same push. As the drill rods were advanced, injections were 
performed in a top-down manner at three to five depth intervals, spaced approximately 
two feet apart vertically, ranging from 11 to 17 feet below ground surface (bgs) or to top of 
weathered shale. 

The permanent injection wells were installed with 3/4-inch inside diameter (ID) Schedule 
40 PVC flush-threaded riser pipe with the bottom section consisting of 0.010-inch machine 
slotted PVC screen with an end cap. A No. 20-40 sieve silica sand pack was installed to 
one foot above the top of screen, followed by a No. 30-65 fine-sand seal and grout seal 
(consisting of 95% cement and 5% powdered bentonite), and concrete was placed at the 
top, above the grout seal. The well risers were terminated approximately two to four 
inches below the ground or floor surface. The wells were completed with a 4-inch 
diameter aluminum skirt and cover set in a 12-inch diameter x 4-inch deep concrete pad 
flush with the ground surface inside the plant building and in a 12-inch x 12-inch x 4-inch 
concrete pad flush with the ground surface elsewhere. 

2.4.3 Existing Injection Wells 

A total of 42 existing permanent injection wells (those installed as part of the previous 
remedial action) used for supplemental injection amendments (3DMe and sodium 
bicarbonate) are depicted on Figure 4. Wells used for amendment injections in 2014 are 
colored in pink. A manifold system with flow control and meters was used to deliver 
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product to multiple wells simultaneously. A total of 105 gallons of 30Me concentrate and 
270 pounds of sodium bicarbonate were used in batch mixes and delivered to the existing 
wells. 

A detailed summary is included as Table 5. Measurements were estimated based on 
visual observations of the gallon markings on the totes and mixing tank while the injectate 
was field emulsified. Any variation in quantities between the text and summary tables is 
related to differences in estimating methods on a batch versus local application scale. 

2.5 SOURCE AREA- TRAP AND TREAT BOS 100 

A total of 23 drums, each containing about 210 lbs, or a total of 4,830 lbs of BOS 100, 
were shipped to the site on December 11 , 2013. The drum contents consisted of BOS 
100 stored in nitrogen, to keep the BOS 100 (which is reactive with oxygen) from 
contacting air. One drum at a time was opened and flooded with water to displace the 
nitrogen gas and keep the contents stable prior to and during mixing with water for 
injection. A specific pre-calculated amount of the wet BOS 100 was added to water in a 
re-circulating mixer tank, to prepare an injectable slurry. The weight of wet BOS 100 to 
volume of slurry or injectate was approximately 1:1 in Zones 18, 2, and 7 (one pound of 
BOS 100 in one gallon of prepared slurry), while in Zone 6 the mix ratio was 1:2 (more 
dilute, with one pound of BOS 100 in two gallons of prepared slurry). A high pressure 035 
Wanner Engineering positive displacement pump capable of 35 gallons per minute (gpm) 
at 1,200 pounds per square inch gauge (psig) was used to pump the BOS 100 injectate 
through an injection head attached to a direct-push drilling rod, and the granules of BOS 
1 00 were sheared in the injection head to a smaller size as they were emplaced by 
pressure into the formation. 

2.5.1 BOS 100 Injections 

BOS 100 injections were conducted in three phases: from December 16 through 
December 20, 2013, from January 6 through January 10, 2014, and from January 13 
through January 16, 2014. The 2013-2014 BOS 100 injections were performed in four 
zones, referred as Zones 1 B, 2, 6, and 7, following the zone convention established in the 
2012 injections and shown in Figure 5. 

A total of 72 OPT borings were advanced using a track mounted Geoprobe® 7822DT rig , 
equipped with 1.5-inch to 2.5-inch-drill rods, to perform BOS 100 direct injections. A 2-
inch diameter concrete coring machine was used to core the floor slab at each location 
prior to boring advancement. BOS 100 locations were laid out on an approximate 5 foot 
by 5 foot offset (rectangular) grid, where possible, in the source area (mid-western section 
of the building). The offset rectangular grid was designed to create a series of "staggered" 
lines of injectate for maximum areal coverage and uniform distribution. The proposed 
injection locations were located by field personnel using taped measurements from 
existing site features. Some planned locations were offset due to physical obstructions in 
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some areas, such as walls, overhead or underground utilities, thickened concrete floor 

slabs and ramps, and heavy machines or other manmade structures. 

After completion, the as-built injection locations were mapped by field personnel using 

taped measurements from existing site features. As-built injection locations for the BOS 

100 injection points, designated as Bl-1 , Bl-2, Bl-3, etc., are shown on Figure 5 and the 

injection locations in individual zones are presented in Figures SA through 50. New 

injection locations are depicted in green and the "BI" designation has been removed 

for clarity. The injection locations shown in the figures should be considered accurate 

only to the degree implied by the method of measurement used. 

A total of 23 drums or a total of 4,820 lbs of BOS 100 was injected into the 72 multi-level 

overburden and shale injection points. Based on the available groundwater elevations in 

the adjacent monitoring wells and experience gained during the first installed injection 

boreholes, the vertical distance from the top of groundwater to the top of bedrock for 

subsequent boreholes was estimated and the interval elevations were adjusted. The 

injection points were driven into the overburden, terminating at approximately 9 to 15 feet 

bgs, and into the top of weathered bedrock shale, at approximately 9 to 16 feet bgs. 

Injections were performed from the top down, to prevent creation of preferential pathways 

at depth, ahead of the injection tooling. Depths of injection were staggered between 

boreholes, alternating between depths at odd intervals (7, 9, 11, 13, 15, 17 feet bgs) and 

even intervals (6, 8. 10, 12, 14, 16 feet bgs). or until the depth to weathered bedrock. If 

the depth to weathered bedrock was encountered at a higher elevation than anticipated, 

then the remaining dosage for the overburden was injected at the soil-weathered shale 

interface. In the weathered shale, BOS 100 was injected in one to two intervals in the top 

1.5 feet or to refusal depth. If refusal was encountered at a higher elevation, then the 

injection point was backfilled with hydrated bentonite, drilled through in the same location 

to required depth using a skid steer and auger attachment, and then the remaining 

dosage for the borehole was injected at the measured depth in the weathered shale. The 

process was repeated, if necessary, to reach the desired depths of injection in the 

weathered shale rock. 

During injections, occasional day-lighting of the BOS 100 slurry at the surface occurred 

through cracks and joints in the concrete floor slabs. Frequent day-lighting was observed 

at the joint cracks along the thickened slabs while injecting at some locations in Zone 1 B. 

and from cored holes for planned injection points. The day-lighted material was collected 

into 55-gallon drums using a motorized drum-vacuum, and was used to hydrate bentonite 

backfill upon completion of injection(s). 

BOS 100 dosage in the overburden was evenly divided between two to seven depth 

intervals in each boring, depending on the depth to bedrock, or approximately 10 lbs at 

each depth interval, except in Zone 6 where 5 lbs were injected per interval. The dosage 

in shale was divided between one to three depth intervals in each boring, depending on 

the depth to refusal, or approximately 10 to 15 lbs per interval in Zone 1 B. 5 to 20 lbs per 
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interval in Zone 2 and 20 to 80 lbs per interval in Zones 7. At each injection interval, the 
planned volume of BOS 100 slurry was injected, causing fracture propagation in the 
matrix, followed by injecting an additional 10 gallons of water to purge the granular solids 
from the hoses and probe to prevent plugging. Sporadically during the injections, the 
slurry flow velocity became too low to keep the BOS particles suspended. In these 
events, the particles bridged and packed in the hose and probe, requiring disassembly 
and manual cleaning of the hoses and probe. 

Sustained injection pressures were relatively low in the overburden and ranged from 250 
to 600 pounds per square inch (psi), with an average of approximately 340 psi. Sustained 
injection pressures in the weathered shale ranged from 250 to 800 psi, with an average of 
approximately 360 psi. 

A detailed injection log, with the borehole depths, individual fracture pressures and BOS 
100 distribution at each depth interval, is provided in Table 7. As seen in Table 7, refusal 
in the primary source area boreholes occurred at depths ranging from 11.5 to 17 feet bgs. 
In boreholes where bedrock or refusal depths were encountered at higher elevation than 
anticipated, the remaining BOS 100 dosage for the overburden was injected at the 
soil/bedrock interface and the remaining dosage for shale was injected at the refusal 
depth, or at an adjacent injection point, with the exception of injections in Zones 1 B and 2, 
where the injection point was backfilled with hydrated bentonite, drilled through to required 
depth using a skid steer and auger attachment, and then the remaining dosage for the 
borehole was injected at the measured depth in the weathered shale. 

Table 7 and the summary Table 8 show that a total dosage of about 4,820 lbs of BOS 
100 was recorded during the injections. However, measurements during mixing of the 
slurry were estimated using a hand-scoop. A total of 23 drums of BOS 100 (210 pounds 
each) were actually consumed, making the true dosage 4,830 lbs. BOS 100 quantities 
injected in each zone are summarized in Table 7. 

After completion of injections, the boreholes were backfilled with hydrated bentonite 
pellets and the holes in the floor were patched with a Portland cement-concrete mixture. 

2.5.2 Monitoring During BOS 100 Injections 

AST collected groundwater samples intermittently during the injection process from 
permanent and remediation test wells (TW-6, TW-10, MW-11A, MW-11B, TW-13, TW-18 
and MW-25) in the BOS 100 injection area during the injections. The samples were 
collected to evaluate BOS 100 remediation effectiveness at intermediate stages of 
injections to monitor progress. Collected samples were shipped to Remediation Products, 
Inc. (RPI) for analysis. 
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During injections, samples were collected on December 20, 2013 (TW-6, TW-10, 
MW-11 A, MW-118, TW-13 and MW-25), January 7, 2014 (TW-18), January 10, 2014 
(MW-1 1A and MW-11 8 ) and January 15, 2014 (TW-13). 

During these events, purging and sample collection were performed using a peristaltic 
pump equipped with clean disposable tubing (polyethylene tubing with a small length of 
silicone tubing inserted at the pump's rotating cam). The wells were purged of three well 
volumes prior to sample collection. Some wells had too low a yield to purge three well 
volumes before being purged dry. These wells were allowed to recover for a few hours to 
overnight. Groundwater samples were collected into sample containers from the pump 
discharge tubing . 

At each well, a groundwater sample was collected and transferred into 40-milliliter (ml) 
volatile organic analysis (VOA) vials for analysis of selected CVOC parameters. The 
samples were shipped to RPI for analysis. RPI, the manufacturer of BOS 100, is not a 
commercial laboratory. Therefore no formal laboratory report was provided, and the 
analyses were only used for performance monitoring during the injection. 

2.6 AEROBIC BIOREMEDIATION - ORC FILTER SOCK PILOT TEST 

On December 10, 2013 AMEC installed MW-32 at the location shown on Figure 3 south 
of MW-14. The purpose of this well was to provide a vehicle for the placement of filter 
"socks" containing ORC. Filter socks are permeable, fabric sleeves filled with pure ORC 
Advanced® material. The purpose of the pilot test was to determine the effect of the ORC 
on degradation of intermediate CVOCs (cis-1 ,2-dichloroethene [cis-1 ,2-DCE] and vinyl 
chloride [VC]) in MW-14 by increasing DO. The well was installed using DPT drilling 
methods to probe refusal (16 feet bgs), and was constructed of 2-inch diameter, Schedule 
40 PVC, flush-threaded well casing and a ten-foot section of manufactured well screen 
with 0.010-inch machined slots. A washed sand filler pack was placed around the well 
screen from the bottom of the boring to approximately two feet above the top of the well 
screen. A minimum 2-foot thick bentonite seal (consisting of hydrated bentonite chips) 
was placed above the washed sand filter pack, and concrete was placed at the top, above 
the bentonite seal. The well was finished with a 4-inch diameter bolting manhole cover 
set in a concrete pad flush with the ground surface. Well logs are included in Appendix 
c. 

On January 17, 2014 both MW-32 and MW-14 were sampled prior to installing the ORC 
fabric socks. The wells were sampled using low flow sampling techniques with a 
peristaltic pump. The samples collected were analyzed for VOCs, biochemical oxygen 
demand (BOD) and chemical oxygen demand (COD). The laboratory report is included in 
Appendix D. The DO levels in the wells on January 17, 2014 were 0.27 milligrams per 
liter (mg/L) in MW-14 and 0.31 mg/L in MW-32. 

2-9 



Remediation Implementation and Post-Remediation Monitoring Report 
AMEC Projec/6251-12-1002 

November 7. 2014 
RBTC LDB#1 - Leitchfield, Kentucky 

The ORC filter sock assembly was placed in MW-32 on January 24, 2014. A total of 10 
fabric socks, each measuring 2 inches in diameter and approximately 12 inches long, 
were assembled onsite into one filter sock unit using banding and roping material provided 
by the manufacturer. The depth to water at the time of placement was 3.14 feet below the 
top of casing and the total depth of the well was 16 feet, therefore the entire length of filter 
sock material was submerged at the time of placement. The DO levels approximately 2 
hours after placement of the socks were 5.7 mg/L in MW-32 and 16.5 mg/L in MW-14. By 
the May 2014 groundwater sampling event, however, the DO in MW-14 had dropped back 
to below one mg/L (0.23 mg/L). 

2.7 ANAEROBIC BIOAUGMENTATION- DHC INSTALLATION 

As part of an anaerobic bioaugmentation pilot test, AMEC recommended introduction of 
cultured DHC bacteria via the two injection wells immediately adjacent to MW-13, G2P 
and G4P. A Regenesis product called Bio-Dechlor Inoculum® (BDI) was used. According 
to Regenesis, the DHC cultures in this product are capable of completely dechlorinating 
trichloroethene (TCE) and its breakdown products. 

On the morning of February 3, 2014, AST mobilized personnel and equipment to the site 
and set up for the injection effort to begin later that day. The first step was to prepare a 
batch of anoxic water that could be used to condition the formation for injection of the 
DHC. When AST arrived on site, a 425 gallon tank that was previously filled with a water 
and 3DME solution on January 29, 2014 was measured for DO which was recorded as 
7.4 mg/L. Nitrogen gas was used to sparge the tank to the required 1.0 mg/L or less DO. 
Nitrogen sparging was performed for the remainder of the day and the fol lowing day. The 
DO content was monitored until it reached 1.0 mg/L mid-day on the second day, and 
sparging was continued for approximately 20 minutes to ensure the DO levels were 
stable. 

AST primed the pneumatic diaphragm pump and connected to the wellhead for G4P. At 
11:05 a.m., a 100-gallon flush of the anoxic water was injected into the well at 
approximately 4 gpm and 10 psi. After the well was flushed with the anoxic water, 3 liters 
of BDI were prepared as per the manufacturer's recommended procedure, and injected 
into G4P using nitrogen gas at 10 psi. Immediately following the completion of the BDI 
injection at 11:36 a.m., a second 100-gallon flush of the anoxic water was injected into 
G4P at approximately 3.5 gpm and 10 psi. Upon completion, AST disconnected from 
G4P and connected to the wellhead for G2P. 

After setting up on G2P, AST injected a 100-gallon flush of the anoxic water at 
approximately 3 gpm and 10 psi into GP2. Immediately following the initial anoxic water 
flush, 3 liters of BDI were prepared and injected into G2P with nitrogen gas at 10 psi. This 
again was followed with a 100-gallon flush at approximately 2 gpm and 10 psi. 
Throughout the injection at G2P, the water level of MW-13 was monitored and it was 
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determined that the depth of water rose to 0.12 feet below top of casing (typically the 

static water level in MW-13 is approximately 3 feel below the top of casing). 

2.8 TW-18 AND TW-19 INSTALLATION 

On January 7, 2014. AMEC installed two remediation test wells at the locations shown on 

Figure 3 south of the former WWTR. These wells, referred to as TW-18 and TW-19, were 

installed using OPT drilling methods to probe refusal. The purpose of the new wells was 

to provide better definition of groundwater concentrations in this area of the property. 

Historically, this area, which is inside the former manufacturing facility, had been 

inaccessible for drilling due to low ceilings and use of the area as an office. Ceiling tiles 

have since been removed from the area and it has been vacated thus opening the area to 

installation of wells. 

The two new remediation test wells were constructed of 3/4-inch diameter, Schedule 40 

PVC, flush-threaded well casing and manufactured well screen with 0.01 0-inch machined 

slots. The wells were constr.ucted with 1 0 feet of screen. A washed sand filter pack was 

placed around each well screen from the bottom of the boring to approximately 2 feet 

above the top of the well screen. A minimum 2-foot thick bentonite seal (consisting of 

hydrated bentonite chips) was placed above the washed sand filter pack, and concrete 

was placed at the top, above the bentonite seal. The wells were finished with 4-inch 

diameter bolting manhole covers set in concrete pads flush with the ground surface. Well 

logs are included in Appendix C. 

AMEC attempted to install TW-18 at two locations within the room to the south of the 

WWTR. Two borings, TW-18A and TW-18B, were advanced prior to installing the well at 

its final location. At both TW-18A and TW-18B, recovery was poor and AMEC could not 

confirm that the borings were located in native materials. The final location for TW-18, 

which was in native materials, was north of the first two borings, and just south of the 

southern WWTR wall. 

The wells were developed and sampled on January 17, 2014 using a peristaltic pump. 

TW-18 and TW-19 were sampled for VOCs using low flow sampling techniques in order to 

establish baseline conditions in each well. The laboratory report is included in Appendix 

D. 

2.9 WELL SURVEY 

On February 6, 2014, Endris Engineering mobilized to the site to survey newly installed 

wells (TW-16 through TW-19 and MW-32). As part of the survey, several wells within the 

remedial amendment areas were also checked to confirm that previous survey data were 

correct. Several of the wells were found to have slight differences in top of casing and 

ground surface elevations, compared to the original survey, likely from a combination of 

factors (surface work and repairs around concrete well pads and pressure in the 
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subsurface related to the injections). Wells with elevation changes included MW-8, MW-9, 
MW-11A, MW-118, MW-12A, MW-128, MW-13, MW-14, MW-21 and MW-23. The 
corrected top of casing elevations are included on Table 3, and water level elevations 
calculated from measurements collected after February 6, 2014 are based upon the 
corrected casing elevations. 

2.10 INVESTIGATION-DERIVED WASTE 

The following investigation-derived wastes (IDW) were generated and disposed of as 
hazardous waste during the remedial activities and groundwater monitoring events from 
December 2013 through February 2014: 

• Five drums of personal protective equipment waste (gloves, Tyvek® suits, etc.). 

• Two drums of used bentonite from augering waste. 

• Two drums of water and 3D Me from injectate mixing tank cleaning. 

• One drum of soil cuttings from drilling and sampling events, along with asphalt from 
coring for injection points. 

• One drum of concrete cores from coring for injection points. 

• One drum of purge water from onsite wells. 

A total of 12 drums of hazardous waste were generated. One drum of non-hazardous oil 
absorbent mixed with hydraulic oil generated during August 2013 waste also collected at 
the same time. The drum was generated when a hydraulic line broke on a truck that was 
present onsite to pick up soil generated during the excavation in the wastewater treatment 
room. 
As they were generated, the drums were labeled with a hazardous waste label which 
included content information and the accumulation start date. The drums were staged in 
a secured hazardous waste accumulation area in the onsite building and inspected weekly 
by a representative of R8TC. R8TC made arrangements for pick-up on May 5, 2014 and 
offsite disposal of the wastes through direct contract with Heritage Environmental 
Services. Waste disposal manifest documentation is included in Appendix E. 
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3.0 POST-INJECTION MONITORING 

During and following completion of the injections, monitoring was performed to determine 

the effectiveness of the selected technologies in the source and plume areas. The 

following monitoring was completed: 

• Well Redevelopment and RPI Sampling - On February 6, 2014, TW-6, TW-10, 

TW-13 and MW-11A were redeveloped to ensure connection with the surrounding 
formation prior to sampling. On February 7, 2014, groundwater samples were 

collected from the wells and samples were submitted to RPI for analysis. 

• 7-Day Post Injection Field Parameter Collection Event- Approximately one week 
after the injections were completed, on February 13, 2014, MW-3, MW-4, MW-5, 
MW-7, MW-8, MW-13, MW-17, MW-21 , MW-22, MW-28 and TW-19 were field
tested for pH, SC and temperature. 

• 30-Day Post Injection Field Parameter Collection Event -Approximately one month 

after the injections were completed, on February 26, 2014, the above wells (plus 

MW-14 and with the exception of MW-28) were again field-tested for pH, SC and 
temperature. 

• Water Level Readings - On April 29, 2014, water level readings were collected 
from all wells to determine if well fouling (e.g., biological growth or presence of 

80S 100 particulates) was occurring and redevelopment of selected wells would 
be necessary ahead of groundwater sampling. 

• Well Redevelopment and Passive Diffusion Bag (PDB) Placement - Based on 
visual appearance of water in the wells and water level measurements collected 
on April29, 2014, AMEC redeveloped four wells on May 8, 2014 (MW-21, MW-22, 
MW-5, and MW-26). In addition AMEC placed PDBs in PW-1, PW-2 and the Kiper 
well. 

• Site-Wide Groundwater Sampling- Approximately 90 days after the injection. from 
May 19, 2014 to May 22, 2014, a full round of groundwater sampling was 
conducted. Field parameters, water level measurements and samples for VOCs 
(USEPA Method 82608) were collected from all onsite wells. In addition, the 

following analyses were performed: 
o Chloride (USEPA Method 325.2) and iron (USEPA Method 6010) were 

analyzed in groundwater samples from MW-11A, MW-118, MW-12A, 
MW-128 and TW-10 (wells in the primary source area). 

o Methane, ethane and ethene (USEPA Method RSK 175) and total organic 
carbon (USEPA Method 9060) were analyzed in groundwater samples 

from MW-3, MW-4, MW-5, MW-7, MW-8, MW-13, MW-17, MW-21, MW-22, 

MW-23 and SW-4 (wells in the secondary source areas). 
o BOD (USEPA Method 5210 B) and COD (USEPA Method 410.4) were 

analyzed in the groundwater sample from MW-14. 

Groundwater samples collected during the events described above were stored in 

laboratory-provided containers and preserved according to method requirements. They 
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were maintained chilled in iced coolers, and shipped by overnight carrier to ESC for 
laboratory analysis. Water level readings are included on Table 3_ Field parameter 
readings collected during the various monitoring events are summarized in Table 4. The 
full laboratory reports for the May 2014 sampling event are provided in Appendix D. 
Long-term hydrographs showing groundwater levels over time are provided in Appendix 
F. 

3.1 GENERAL POST-INJECTION GROUNDWATER CONDITIONS 

During injections, both BOS 100 and 3D Me moved through the subsurface and penetrated 
selected monitoring wells located in the injection areas. Fine particles of BOS 100 were 
observed in the permanent wells (MW-11A, MW-118, MW-12A, MW-128, MW-25, and 
MW-27) as well as the remediation test wells (TW-6, TW-9, TW-10, and TW-13) in the 
BOS 100 injection area. Evidence of 3D Me (based on color and/or elevated SC) was 
observed in the permanent wells (MW-3, MW-4, MW-5, MW-7, MW-13, MW-17, MW-21 , 
MW-22 and MW-23) in the 30Me injection areas. 

3.1.1 Well Redevelopment 

The wells that appeared to be impacted the most were redeveloped and purged prior to 
the sampling events on February 6, 2014 (MW-11A, TW-6, TW-10, and TW-13) and May 
8, 2014 (MW-5, MW-21, MW-22, and MW-26), in order to try and clear the monitoring 
wells of remnant BOS 100 and 30Me, re-establish connection with the surrounding 
formation, and obtain representative potentiometric readings. 

Redevelopment was performed by surging with a clean disposable bailer, then purging 
with a peristaltic pump equipped with clean disposable food-grade tubing. Alternatively, 
some wells were redeveloped and purged by using a Waterra inertial pump equipped with 
clean disposable food-grade tubing and a foot valve. Each well was redeveloped and 
purged until water appeared clear. After purging, most wells were observed to continue 
producing some evidence of injected materials. In general, these wells cleared up further, 
and yield was improved, in the subsequent purging and sampling events. 

During the February 6, 2014 redevelopment event, approximately 2 feet of 80S 100 were 
found in the bottom of MW-11A (as evidenced by a change in the total depth of the well 
and presence of BOS 100 during well purging). The total depth of the well prior to 
redevelopment was 12.95 feet below the top of casing, after redevelopment it was 14.34 
feet below the top of casing. The reported total depth of the well is 14.8 feet. 

3.1.2 Water Level Gauging 

Full rounds of water level gauging were performed on December 3, 2013, April 29, 2014 
and May 19, 2014. Groundwater elevation contour maps for pre- and post-remedial 
activities are provided as Figure 6 (December 3, 2013) and Figure 7 (May 19, 2014). 
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Long-term hydrographs showing groundwater levels over time are provided in Appendix 
F. Overall , water level readings and hydraulic relationships between monitoring points 
were similar to previous conditions. The lateral hydraulic gradient in the shallow 
groundwater zone remained generally from the southwest to the north-northeast, toward 
the Beaverdam Creek drainage north of Embry Drive. Additional discussion is provided 
below in Section 4.1. 

3.2 FIELD PARAMETER COLLECTION EVENTS 

On February 13 and 26, 2014, the monitoring wells mentioned at the beginning of Section 
3.0 were sampled by AMEC for field parameters. The wells were purged and sampled 
using disposable bailers. Field parameters (pH, SC and temperature) were obtained 
using a multi-parameter meter (Hanna HI 9812-5). 

3.3 GROUNDWATER SAMPLING 

3.3.1 February 7, 2014 Sampling Event 

On February 7, 2014, AMEC collected groundwater samples from wells that had in part 
been redeveloped the previous day. Samples were collected with a peristaltic pump from 
wells TW-6, TW-10, MW-11A, MW-118, TW-13 and MW-25. Prior to collecting samples, 
because well development had occurred the previous day, a minimum amount of water 
was purged from each location. Samples were sent to RPI for VOC analysis. 

3.3.2 PDB Placement 

On May 8, 2014, AMEC personnel installed PDBs in three former water supply wells, 
including the two onsite water supply wells (PW-1 and PW-2) and the former water supply 
well on an offsite property (Kiper Well). At PW-1 (depth is reportedly 367 feet) the PDB 
was placed at approximately 290 feet below the top of the casing. Based on the results of 
the down hole logging performed in February 2012, PDB placement considered the depth 
of the obstructions seen in PW-2 and the Kiper Well. Because of the obstruction in PW-2 
at approximately 136 feet (total well depth is estimated to be approximately 4 75 feet). the 
PDB was placed at approximately 135 feet below the top of casing. At the Kiper Well 
(depth is reportedly 80 feet deep), the PDB was placed at approximately 39 feet below the 
top of the casing. 

3.3.3 90-Day Post Injection Sampling Event 

From May 19 through 22, 2014, 54 wells were sampled by AMEC for VOC analysis, 
including 37 permanent shallow and mid-level monitoring wells (MWs), 10 remediation 
test wells (TWs), four sentinel wells associated with the 80S treatment area (SWs), and 
three former water supply wells (PWs and Kiper well). 
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Most permanent wells and most remediation test wells yielded enough water to reach 
equilibrium with the geochemical conditions in the surrounding groundwater flow zone, 
with the exception of well MW-21, remediation test wells TW-6, TW-13, TW-18, TW-19, 
and sentinel wells SW-1 , SW-2, SW-3, and SW-4. These wells had too low a yield to 
reach equilibrium conditions, generating between 1/4 and one gallon of purge water per 
well, before being purged dry. The wells were allowed to recover for a few hours to 
overnight, and samples were collected using a peristaltic pump equipped with clean 
disposable food-grade tubing. At each well , a groundwater sample was collected from the 
middle of the water column and transferred into laboratory-supplied containers for VOC 
analyses. 

In addition to the VOC analyses, samples from 11 wells in the secondary source areas 
(MW-3, MW-4, MW-5, MW-7, MW-8, MW-13, MW-17, MW-21, MW-22, MW-23, and 
SW-4) were analyzed for methane, ethane, and ethene by USEPA Method RSK 175 and 
TOC by USEPA method 9060. Additionally, five wells in the primary source area 
(MW-11A, MW-118, MW-12A, MW-128 and TW-10) were analyzed for chloride by 
USEPA Method 325.2 and iron by USEPA Method 6010. The sample collected from 
MW-14 was also analyzed for BOD and COD. 

The PDBs that had been placed in the three former water supply wells were removed on 
May 22, 2014 by AMEC personneL Contents of the PDBs were transferred into 40-ml 
VOA vials preserved with hydrochloric acid, and submitted for VOCs analysis (USEPA 
Method 82608). 

Field quality control (QC) samples collected during groundwater sampling included four 
blind field duplicate samples (one for each day of sampling), from MW-3, MW-7, MW-11A, 
and TW-13, and two laboratory-provided trip blanks which accompanied the samples in 
the coolers shipped this monitoring event. The collected groundwater samples were 
shipped to ESC for analysis. 
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4.0 REMEDIATION IMPLEMENTATION RESULTS 

This section summarizes the results of the remediation activities in terms of potentiometric 
levels, field groundwater quality results, and laboratory analytical results from sampling 
performed. 

Trend analyses were performed for three CVOCs: TCE, cis-1 ,2-DCE and VC. In the trend 
analyses, current results are summarized in Table 9 and compared to the baseline (pre
remediation) concentrations from June 2012, on a well-by-well basis. Figures 8 and 9 
provide the results and contour maps for total CVOCs both before and after the most 
recent remedial activities (in June 2013 and May 2014, respectively), and Figures 10 and 
11 provide the results and contour maps for TCE. Analytical summary tables and trend 
graphs of selected parameters and results in selected wells over time are provided in 
Appendix G. The remediation performance results are discussed below, for each of the 
four treatment areas, following the discussion of potentiometric conditions. 

4.1 POTENTIOMETRIC CONDITIONS 

Figure 6 is a groundwater elevation contour map for the shallow zone (the groundwater 
flow zone at the soil-bedrock interface), drawn from measurements made on December 3, 
2013, immediately prior to the most recent remedial activities. Throughout the remedial 
activities, due to the high quantity of fluids injected, groundwater levels were intermittently 
measured in the permanent wells closest to the injection sites, and were observed to be 
temporarily and locally raised above the static levels measured in December. 

Figure 7 is a groundwater elevation contour map for the shallow zone drawn from 
measurements made on May 19, 2014 during the 90-day post-remediation groundwater 
monitoring activities. Overall, water level readings and hydraulic relationships between 
monitoring points were similar to pre-injection conditions, indicating that the temporarily 
raised groundwater levels resulting from the injections dissipated and had returned to 
static levels over the three months since injection. The lateral hydraulic gradient in the 
shallow groundwater zone, as illustrated in the groundwater level elevation contour maps, 
remained generally from the southwest to the north-northeast, toward the Beaverdam 
Creek drainage north of Embry Drive. 

Similar to previous post injection results, some wells are yielding water level readings that 
are anomalous by comparison to the surrounding wells. These included MW-5, MW-8, 
MW-22 and MW-26 (December 2013) and MW-8 and MW-21 (May 2014). MW-31 had an 
anomalous reading during the May 2014 event; however, this reading was related to a 
problem with the well seal causing surface water to enter the monitoring well. The data 
from these wells were disregarded in preparing the groundwater potentiometric map for 
the shallow groundwater zone, as noted on the map. 
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BOS 100 was used to treat the primary source area, where baseline groundwater 
concentrations total CVOCs (TCVOCs), prior to any injections, were generally greater 
than 50 mg/L. BOS 100 injections in 2013-2014 (Figures 5, 5A, 58, 5 C, and 50) were 
performed in areas where groundwater CVOC concentrations continued to persist at 
elevated concentrations, and in the additional source area identified in 2012, the former 
WWTR. Sumps in the WWTR were closed in August 2013; however, soils below the 
sumps had not been treated previously. Persistence of concentrations in some of the 
previously treated areas was attributed to uneven applications and problems with attaining 
the necessary depths of injection. Therefore, additional BOS 100 injections were 
completed in the following main areas: 

• Zone 1 B near MW-25 and TW-6 (Figure 5A), where it had been concluded that 
irregular and incomplete distribution of BOS 100 in the vicinity of TW-6 caused 
differences in groundwater concentrations between two similarly installed wells 
close to each other. 

• Zone 2 near MW-11A, MW-11 B and TW-10 (Figure 58), where it had been 
concluded that irregular and incomplete distribution of BOS 100 in the fissile shale 
bedrock in the vicinity of MW-11A caused differences in groundwater 
concentrations between two similarly installed wells close to each other. 

• Zone 6 near TW-13 (Figure 5C), where it was concluded that irregular distribution 
of BOS 1 00 due to obstructions in the building floor caused elevated levels of 
CVOCs to persist in groundwater in the area. 

• Zone 7 (Figure 50), a newly created zone associated with the WWTR on the west 
side of the building. 

Shallow zone wells within the BOS 1 00 injection area include: permanent monitoring well 
pairs MW-11AIB and MW-12AIB; permanent monitoring wells MW-25, MW-26, MW-27; 
remediation test wells TW-5, TW-6, TW-9, TW-10, TW-11 , TW-12, TW-13 and TW-14; 
and sentinel wells SW-1, SW-2, SW-3 and SW-4. All wells in this area were sampled 
during the 90- day sampling event. 

4.2.1 Field Parameter Monitoring 

Groundwater field parameters are used most commonly to determine when monitoring 
wells have been adequately purged and groundwater samples are representative of the 
surrounding aquifer. Current treatment with BOS100 involves carbon sorption and 
chemical reduction with iron, so field parameter ranges and trends are not predictive of 
the success of treatment. However, when evaluating the timing for transition to 
bioremediation , these parameters and their trends over time provide important indications 
of the potential for natural degradation of groundwater contaminants. In general, field 
parameters collected as part of the groundwater monitoring included turbidity, 
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temperature, SC, pH, DO and ORP. However, because of the presence of remnant BOS 
100 in many of the wells in the injection area, collection of data related to DO, ORP and 
turbidity was limited during some of the sampling events. Table 4 provides the recorded 
results of field parameter monitoring since February 2012, and trend graphs depicting 
certain field parameters over time are included in Appendix G. 

Similar to the previous injections, except for increased turbidity in some wells due to the 
presence of BOS 100, the injection of BOS 100 appears to have had little effect on most 
of the field parameters. This is both an expected and desired result, since ideally the BOS 

100 does not introduce any dissolved materials into the aquifer, although field parameter 
changes can result from the introduction of potable water in the BOS 100 slurry during 
injections and from scavenging of dissolved oxygen by the iron component of BOS 100. 

4.2.2 Groundwater Analytical Results 

Trend analyses performed on the data for TCE, cis-1,2-DCE and VC are provided in 

Table 9, except for TW-6. TW-6 has not been included on the table due to anomalous 
initial results from June 2012. In addition, tables and analytical graphs depicting certain 
analytical parameters over time are included in Appendix G. 

After the first BOS 100 injection, with the exception of TW-6 and MW-11A, concentrations 
of all CVOCs in the BOS 100 area wells declined steadily during the first two months, and 

had rebounded slightly by the third month. Most wells declined by two and up to three 
orders of magnitude without significant rebound by 90 days. The following summarizes 
significant results after the second round of injections in the selected areas of the zones 
treated with BOS 1 00: 

• In TW-6 (next to MW-25), the pre-injection concentration of TCE was only 0.23 
mg/L in June 2012 (possibly indicating the well had not fully stabilized at the time 
the June 2012 sample was collected or that the subsequent BOS 100 injections 
altered groundwater flow pathways in the vicinity of TW-6), whereas the post-first 
injection concentrations were 15 mg/L (December 2012) and 18 mg/L (February 
2013). By June 2013, the concentration of TCE was 26 mg/L. After the second 
injection, in February 2014, the concentration of TCE was 0.041 mg/L but by May 
2014, had increased to 8.0 mg/L. By comparison, TCE in MW-25 started at 2.6 
mg/L in June 2012, dropped to 0.48 mg/L in December 2012, rebounded to 1.1 
mg/L in June 2013, and was 0.68 mg/L in May 2014. As seen in Tables 1 and 2, 
MW-25 and TW-6 have similar bottom elevations, but MW-25 has an 8-ft screen 
length, while TW-6 has a 5-ft screen so the wells are not sampling from identical 
depth intervals. 

• In MW-11A (the deeper well of the MW-11AIB pair), after the first injection event in 
late 2012, concentrations of TCE fell at first (from 43 to 8.1 mg/L), then increased 
back over half of the pre-injection levels (to 22 mg/L) by February 2013. In June 
2013, concentrations had increased to 34 mg/L; however, after the second 
injection event, concentrations of TCE decreased to 1.2 mg/L (1.4 mg/L TCVOCs), 
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which is a 97% reduction in TCE levels since June 2012. Cis-1 ,2-DCE and VC 
also had reductions of 94% and 95% respectively. Therefore, it appears that the 
first injection did not provide an adequate dose for the mass of VOCs in the 
surrounding aquifer and the second injection was more successful by providing 
additional BOS 100 and also achieving better distribution. However, additional 
monitoring will be required to evaluate rebound (if any). 

• In TW-13, after the first injection event, concentrations of TCE decreased by 98% 
(from 72 mg/L to 1.1 mg/L) but were still over 1 ppm. Therefore this area was 
identified as an area requiring more BOS 100. By June 2013, before the second 
injections, the concentration of TCE in TW-13 had increased to 3.3 mg/L. After the 
second injection, the concentration was 3.9 mg/L. TW-13 is located downgradient 
of the old Henry Filter pit, and the disturbed fill around the pit likely is acting as a 
preferential pathway. Additional BOS 100 injections provide additional reagent 
dosage, but also alter groundwater flow by providing additional fractures. 

• In MW-12B (the shallower of the two wells in the MW-12A/B pair, in Zone 5), 
concentrations of TCVOCs from the initial injection decreased over 2 orders of 
magnitude from 83 mg/L (June 2012) to 0.89 (June 2013); however, after the 
second injection event, concentrations have increased an order of magnitude to 
2.5 mg/L. However, this increase in TCVOCs is primarily related to an order of 
magnitude increase in cis-1 ,2-DCE levels, and could indicate some migration of 
groundwater into this area from outside the BOS 100 treatment area. Both SW-1 
and SW-2 analyses showed that elevated TCE and TCVOC concentrations were 
present at the perimeter of the BOS treatment area upgradient of MW-12B. 

• Concentrations of CVOCs for the remaining wells in the BOS 100 injection area 
have continued to remain low, with an over 97% reduction in TCE levels, 96% 
reduction in cis-1 ,2-DCE levels and 64% reduction in VC levels (the statistics for 
VC area are skewed by a detection limit elevated above previous reported 
concentrations in MW-25 during the May 2014 sampling event - most wells have 
over 95% reduction in VC levels). 

• Remaining wells with concentrations of TCVOCs over 1 mg/L are MW-11A (related 
to TCE), MW-12B (related to cis-1,2,-DCE), TW-6 (related to TCE), TW-13 (related 
to TCE), and two newly sampled sentinel wells on the edge of the BOS 1 00 
injection area, SW-1 (TCVOCs at 2.3 mg/L and TCE at 1. 7 mg/L) and SW-2 
(TCVOCs at 76 mg/L and TCE at 57 mg/L). The closest well to SW-2 within the 
BOS-100 injection area is TW-9 which has a TCVOC level below 1 mg/L (0.44 
mg/L in May 2014). 

In May 2014, MW-11 A, MW-11B, MW-12A, MW-12B, and TW-10 were also sampled for 
chloride and iron. Chloride concentrations ranged from 12 mg/L (MW-11A) to 66 mg/L 
(MW-12AIB). Iron levels ranged from 0.098 mg/L (MW-11A) to 2.8 mg/L (MW-12B). 

Based on these results, the BOS 100 appears to have been very effective in reducing 
CVOC concentrations in the source area overall, by one to three orders of magnitude. 
However there are areas where VOCs persist, specifically VOCs related to the primary 
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plume of TCE in the vicinity of TW-6, TW-13 and SW-2. Increases in cis-1 ,2-DCE relative 

to TCE in the vicinity of MW-12N8 may be related to inflow of groundwater from outside 

the 80S 100 treatment area. 

4.3 SECONDARY SOURCE AREA (BIOSTIMULATION) RESULTS 

8iostimulation injections with 3DMe were applied in the secondary source areas, where 

baseline groundwater TCVOC concentrations prior to any injections were between 1 0 

mg/L to 50 j.Jg/L. As part of the secondary source area injections, eight new permanent 

injection wells were installed (four in the vicinity of MW-5, three in the vicinity of MW-17 

and one in the plume area near MW-3), and existing injection wells were used for delivery 

of product. 

4.3.1 Field Parameter Monitoring 

Table 4 provides the recorded results of field parameter monitoring since February 2012. 

After injection, many of the wells could not be monitored for DO and ORP because of the 

presence of remnant 3DMe in the wells, which prevented purge water from being run 

through direct-read flow-through cell equipment. due to the risk of fouling the sensors. SC 

and temperature readings were collected using a non-flow-through direct read instrument. 

Ideal conditions for reductive dechlorination of TCE typically include: a pH of 5 to 9 s.u.; 

DO less than 1 mg/L: and ORP between -100 and -225 millivolts (mV). However. 

evidence of dechlorination is sometimes observed with ORP between 0 and -50 mV. pH 

was within the ideal range for all wells, DO of less than 1 was reported for MW-5. MW-17 

and MW-22 in May 2014, and ORP was within ideal conditions in May 2014 in MW-5 and 

MW-17. The biostimulation design is intended to create "mixed behavior" between the 

injection rows. Methanogenic conditions are present immediately adjacent to the injection 

wells (ORP < -225 mV), ideal reducing conditions downgradient, and aerobic conditions 

upgradient of the next injection row (ORP > 0 mV and DO > 1 mg/L) to prevent the 

accumulation of VC. 

4.3.2 Groundwater Analytical Results 

After the initial 3DMe injections, TCE concentrations in the secondary source area wells 

(MW-5, MW-8, MW-17 and MW-22) declined significantly at least one and in some cases 

two orders of magnitude. As anticipated, cis-1,2-DCE, 1, 1-DCE and VC concentrations 

increased sometimes by as much as an order of magnitude over the same time period. 

After the second injection, results were mixed with respect to TCE. TCE was not detected 

in MW-8, MW-17 or MW-22 in May 2014; however, TCE concentrations increased by an 

order of magnitude in MW-5 which is likely impacted by upgradient conditions at the 80S 

100 treatment area. Overall, TCE concentrations have not rebounded and have been 

reduced by 97% compared to baseline (June 2012) levels and TCE concentrations in 
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MW-5 are still an order of magnitude below original levels (3.1 mg/L versus baseline of 30 
mg/L). 

With respect to degradation compounds, cis-1 ,2-DCE and VC levels are now decreasing, 
compared to the initial increase after the first injection. The exception is cis-1 ,2-DCE in 
MW-8, which continues to increase above baseline and first injection levels. 

Methane, ethane and ethene were also analyzed in May 2014 at MW-5, MW-8, MW-17 
and MW-22. As reductive dechlorination occurs, ethane, and ethene levels will increase. 
A widespread excess of methane (> 50 mg/L) combined with ORP below -225 mV would 
suggest that methanogenesis is dominating, which would decrease the efficiency of 
dechlorination. However, the intent of the biostimulation design is to foster "mixed 
behavior." This assumes methanogenic conditions (ORP <-225 mV) at the temporary and 
permanent injection wells, favorable dechlorinating conditions immediately downgradient 
(-50 mV >ORP >-225 mV), and aerobic conditions (ORP > 0 mV) upgradient of the next 
injection row. Ethane was only detected in MW-17. Ethene was detected and is 
increasing in MW-5, MW-17 and MW-22. Methane has increased an order of magnitude 
in MW-5, MW-17 and MW-22 since last sampled in February 2013 (MW-8 was not 
sampled for methane in February 2013). Methane detections ranged from 0.45 mg/L in 
MW-5 to 5.3 mg/L in MW-17. The presence of detectable methane, ethane, and ethane 
along with ORP ranging from +35.7 to -40.2 mV at these monitoring wells indicates the 
desired mixed behavior between injection rows. 

Based on these results, 30Me appears to have been very effective in reducing CVOC 
concentrations in the secondary source areas overall, by one to three orders of 
magnitude. However, in MW-5, TCE concentrations. which had decreased by two orders 
of magnitude after the first injection, increased by one order of magnitude after the 
second injection. MW-5 is unique at the site, since it is located cross-gradient to the nearest injection wells and down-gradient of the BOS 100 treatment area. Groundwater 
at MW-5 is impacted by residual VOCs from the BOS 100 and, being at the leading edge of the biostimulation area, bioremediation effects are mainly occurring downgradient. 
Additional VOC reductions can be achieved by implementing biostimulation in the BOS 
100 area and particularly at the downgradient edge near MW-27, TW-13, and TW-14. 

4.4 PLUME AREA (BIOSTIMULATION) RESULTS 

Biostimulation injections were also applied in the less concentrated plume areas across 
the site, outside of and around the secondary source areas, where baseline TCVOC 
concentrations in groundwater initially were below 10 mg/L. 
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During May 2014, DO and ORP levels were "ideal" (see Section 4.3.1 above) for reductive 

dechlorination in most plume area wells including MW-4, MW-7, MW-13, MW-14, MW-21 

and MW-23. 

4.4.2 Groundwater Analytical Results 

After the original injection, TCE concentrations in the wells included in the post-injection 

monitoring for the plume biostimulation area decreased by at least an order of magnitude 

in all wells without significant rebound in any well at the 90-day post-injection monitoring 

event. After the second event, TCE concentrations remained at least an order of 

magnitude below the baseline conditions except in MW-21 , where TCE concentrations 

returned to baseline conditions (0.15 mg/L in June 2012 and in May 2014). Cis-1 ,2-DCE 

and VC concentrations are increasing in MW-21 , and are at least an order of magnitude 

above baseline conditions. Increasing concentrations in MW-21 may be related to 

impacts in the shallow groundwater zone below the residential properties upgradient of 

that well , which have not been treated as part of the remedial activities. 

Methane detections ranged from 1.7 mg/L in MW-21 to 10 mg/L in MW-4. These are 

indicative of the desired mixed behavior with methanogenic conditions at the injection 

rows and suitable dechlorinating conditions between rows. 

Of the wells monitored in the plume (non-source) areas, MW-23 appears to have exhibited 

the best response to biostimulation. The TCE concentration in this well in May 2014 

(0.028 mg/L) was two orders of magnitude below baseline concentration (1.1 mg/L). , cis-

1,2-DCE concentrations were an order of magnitude above baseline conditions and VC 

concentrations were three orders of magnitude above baseline conditions. Nevertheless, 

TCVOCs in May 2014 (0.4 mg/L) were almost an order of magnitude below baseline (1.2 

mg/L). 

4.5 AEROBIC BIOREMEDIATION - ORC PILOT TEST RESULTS 

The purpose of applying ORC was to evaluate pate tial acceleration of the breakdown of 

aerobically degradable daughter compounds of TCE (cis-1,2-DCE and VC). ORC filter 

socks are designed to provide a supply of DO to sustain or accelerate bioremediation over 

a period of 9-12 months (estimated). Because AMEC wanted to evaluate ORC's 

effectiveness in preventing accumulation of VC, MW-14 was selected as the pilot test area 

because the well had no detection of PCE and TCE and very low detections of the target 

daughter products. 

The filter socks were placed in MW-32, a well installed in the immediate vicinity of MW-14, 

on January 24, 2014. Prior to placement of the ORC socks, DO levels and samples were 

collected from both wells on January 17, 2014. Prior to any remediation in the area, cis-
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1 ,2-DCE and VC levels in MW-14 were 0.035 mg/L and 0.0056 mg/L, respectively. Prior 
to placement of the filter socks in MW-32, those levels were 0.028 mg/L and 0.0019 mg/L, 
respectively. On May 20, 2014, approximately 4 months after placement of the socks, 
concentrations of the two compounds were 0.021 mg/L and 0.0017 mg/L, respectively, in 
MW-14. 

BOD and COD levels are also indicators of whether ORC is affecting groundwater 
chemistry and biological activity. Both should decrease in the presence of oxygen. 
However, in MW-14, both have increased since placement of the socks (BOD has 
increased from not detected at 5 mg/L to 7.6 mg/L and COD has increased from 21 mg/L 
to 33 mg/L). The baseline BOD/COD levels were higher at MW-32 than at MW-14, 
indicating a significant amount of 3DMe breakdown products moving downgradient toward 
MW-14. These amendment residuals appear to have overwhelmed any additional DO 
provided by the ORC. 

Based on the results to date, AMEC cannot conclude definitively if the ORC application is 
impacting the bioremediation. While levels of cis-1,2-DCE and VC have decreased over 
time during the remedial injections. the levels prior to placement of the ORC socks and 
post placement of the ORC socks were not markedly different and, as shown in Appendix 
G, the trend has been downward since 2012, prior to ORC placement. 

The filter socks are still present in MW-32. While the manufacturer estimates the life of 
the ORC is approximately 9-12 months, to evaluate if ORC is exhausted, a multi-faceted 
evaluation should be conducted. DO readings viewed alone can be misleading because 
the measure indicates the amount of DO in excess of what is being consumed by the 
available aerobic microbes. Contaminant concentrations should also be considered. 
Therefore, given the CVOC concentrations, it is recommended that the ORC filter socks 
be kept in MW-32 through at least one more round of groundwater sampling. 

4.6 ANAEROBIC BIOAUGMENTATION- DHC PILOT TEST RESULTS 

DHC microbes contained in BDI, the DHC mixture applied to the shallow zone in the area 
of MW-13, are proven to dechlorinate CVOCs during in situ bioremediation if the 
population is sustained or increased under the appropriate geochemical conditions. 
Specifically, BDI can be used to assist with dechlorination of intermediate compounds and 
provide complete dechlorination of TCE, so that it doesn't stall after breakdown of 1,2-
dichloroethene (1,2-DCE). The injection wells close to MW-13 were selected as the pilot 
test area for injection of BDI because the well had already showed evidence of TCE 
breakdown, and had relatively low detections of TCE and cis-1 ,2-DCE, both about one 
order of magnitude above their respective Maximum Contaminant Levels (MCLs). 

Chemical concentrations were used as the measure of success for the BDI application. 
Prior to application of the BDI in October 2013, TCE and cis-1,2-DCE were detected at 
0.0096 mg/L and 0.19 mg/L respectively (above the MCLs of 0.005 mg/L and 0.07 mg/L). 
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After application of the BDI in May 2014, both TCE and cis-1,2-DCE dropped below their 
respective MCLs to 0.0029 mg/L and 0.016 mg/L respectively. In the case of VC, the 
baseline concentration in MW-13 was 0.031 mg/L, and the concentration increased to a 
maximum of 0.12 mg/L after the first injections. In May 2014, after the BDI application, 
the VC concentration in MW-13 was 0.013 mg/L, still above the MCL of 0.002 mg/L but 
three times lower than the baseline concentration. 

Based on the results of the DHC pilot test, it appears that BDI may be effective to assist 
with continued dechlorination in the plume area, after the majority of bioremediation 
processes have progressed and in the event remediation stalls with low levels of CVOCs 
remaining in the shallow zone groundwater. 
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The effectiveness of the remedial treatments to date in the shallow groundwater zone 
have been discussed in the previous section in terms of concentration trends well-by-well 
(as illustrated by the graphs in Appendix G), within each of the three main treatment 
areas. The following broad conclusions can be drawn regarding the status of groundwater 
remediation in each of the treatment areas: 

• In the primary source area treated with BOS 100 (where baseline concentrations 
of TCVOCs were greater than 50 mg/L), concentrations continue to remain low, 
with an overall reduction in TCE still at 97% below baseline conditions. The 
highest remaining concentrations in groundwater at the site (with TCVOCs greater 
than 10 mg/L) are at the edge (SW-2) or outside (MW-5) of the BOS 100 treatment 
area. However, despite less day-lighting of the BOS 100 and implementation of 
field methods to provide better distribution horizontally and vertically during the 
second injection, localized hot spots still persist with TCVOC concentrations 
exceeding 1 mg/L, as monitored by TW-6 and TW-13. Based on currently 
available information, therefore, it appears that available injection techniques 
cannot place sufficient BOS 100 into all contaminated depth intervals. It is also 
possible that residual product trapped in the shallow to mid-level bedrock below 
the level of injection in the treated zones may be contributing to localized 
rebounding. BOS 100 treatment is reaching the limitations of effectiveness in the 
source area due to both contact efficiency and sorption kinetics. 

• In the secondary (or outer) source areas treated by biostimulation with 3DMe, 
where baseline concentrations of TCVOCs were between 10 and 50 mg/L, 
concentrations continue to remain low, with an overall reduction in TCE still at 97% 
below baseline conditions. Concentrations of CVOCs at MW-17, where a 
significant amount of injections occurred. are now all below the MCLs compared to 
a baseline TCVOC concentration of 23 mg/L. However, concentrations are 
increasing at MW-5, indicating possible residual product at depth in this area, as 
discussed in the previous paragraph. 

• In the outer plume areas treated by biostimulation with 3DMe, where baseline 
concentrations of total CVOCs were below 1 0 mg/L, there is evidence that TCE is 
degrading and total CVOC concentrations are decreasing. Several wells which 
historically have had CVOCs above the MCLs now have no MCL exceedances, 
including MW-1, MW-4, MW-7, MW-10, MW-18 and MW-28. This indicates that 
biostimulation has been effective in the plume area, and the edges of the plume 
are shrinking. The exception is MW-21 where, despite evidence of breakdown 
after the first injection, TCE concentrations have returned to baseline 
concentrations and degradation compound concentrations are also increasing. 
Rebound in the area of MW-21 is most likely related to inflow of untreated 
groundwater from the residential properties to the south and southwest of that well. 

Another way to evaluate the effectiveness of the shallow zone remediation is to measure 
changes in the areas represented by each band within the overall groundwater plume 
maps. It is important when making this assessment to take into consideration the 
changes in concentration of TCE (the parent compound) as well as the changes in 
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TCVOC concentrations. This is because degradation of TCE can temporarily cause an 
increase in the concentrations of daughter products. resulting in no changes, or even 
increases, in TCVOC concentrations. It is also important to note that there is significant 
inaccuracy in the areal estimates, since the accuracy of concentration mapping is limited 
by the number and location of the available monitoring points. Nevertheless, plume areas 
have decreased in response to the remedial injections, as illustrated by the TCVOC 
concentration maps for shallow groundwater in June 2013 and post-remediation included 
as Figures 8 and 9, and the TCE concentration maps included as Figures 10 and 11. 

TCVOC concentration areas greater than 10 mg/L have decreased from 27,600 square 
feet (SF) pre -injection, to 15,100 SF after injection #1 and 700 SF after injection #2. This 
correlates to a 45% reduction after injection # 1 and a cumulative reduction of 97% after 
two injections. 

TCVOC concentration areas greater than 1 mg/L have decreased from 91 ,000 SF pre
injection, to 55,000 SF after injection #1 and 67,000 SF after injection #2. 

TCE concentration areas greater than 10 mg/L have decreased from 25,000 SF pre
injection, to 1,500 SF after injection #1 and 200 SF after injection #2. This correlates to a 
94% reduction after injection# 1 and a cumulative reduction of 99% after two injections. 

TCE concentration areas greater than 1 mg/L have decreased from 44,000 SF pre
injection, to 11,000 SF after injection #1 and 5,000 SF after injection #2. This correlates 
to a 75% reduction after injection # 1 and a cumulative reduction of 88% after two 
injections. 

While remedial injections have been very effective at reducing the plume size overall , the 
plume extent and the concentrations of CVOCs, there remain areas where some rebound 
is apparently occurring. However, additional monitoring events are necessary to fully 
evaluate long-term trends, and additional monitoring is recommended prior to 
recommending additional investigations or amendments to the ongoing remediation. An 
additional monitoring event was conducted the week of August 25, 2014. and one more 
2014 quarterly sampling event is tentatively scheduled for November 2014. The need for 
additional remedial actions, if any, will be evaluated after the monitoring events. 
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6.0 QUALIFICATIONS OF REPORT 

Our report presents a summary of information known to AMEC concerning the project site 
which AMEC considered pertinent to the scope of work and stated project objective. 
AMEC has assembled data produced by itself and others and used that information to 
make analyses of site conditions. AMEC has performed this investigation with the care 
and skill ordinarily used by members of the environmental consulting profession practicing 
under similar conditions. The activities and evaluative approaches used in this 
assessment are consistent with those normally employed in environmental assessments 
and waste-management projects of this type. Our evaluation of site conditions is based 
on our understanding of the site and project information and the data obtained in our 
assessment. The general subsurface conditions utilized in our evaluation have been 
based on interpolation of subsurface data between the sampling locations. The 
conclusions presented herein are those that are deemed pertinent by AMEC based upon 
the assumed accuracy of the available information. No other warranty, expressed or 
implied, is made as to the professional advice included in this report. The information 
presented in this report is not intended for any use other than the stated objectives of the 
project. 
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TABLES 



KDOW 
WeiiiD AKGWAM 
~SupplyWtiiJ 
PW·I 0002.0056 
PW-2 N'A 
H;,V. (Otf\l·~ N!A 
K1per io~'tto N'A 
Monitoring Wells 
MW· l 800~3213 
•·.l.'11·2 ~~3214 

MW2M ~30J 
M<l·l 800~)215 
J,1-/i 4 8005 J21U 

""" 5 
800S-J217 

'-.h"t·SM BOOS-6304 
M//.6 800~3218 
M/1.: 800~1219 

Mil& BOOS-3220 
l.fN~I 800S-S31ll 
M.V·9 ~3705 
M-'1·10 80()',.3710 
t.fN·11A. BOO!> 3708 
t.rl/·118 ~3709 
~f.'I.12A ~3706 

MN-128 ~3707 

MN·13 800!>-3721 
MN· l:JM 8005 GJ02 
~flo'·14 800~37.!5 
M'N 15 8005 37:1'< 
M't/·10 800$-3722 
Mtl-17 80()!).J726 
MV'o1•18 8005 3730 
MW -19 8005 3723 
MVI-20 8005-3727 
MW·21 1100!>-3724 
I,IW·22 8005 4800 
MW-23 8005 4867 
MW-24 800~4870 
MW·25 800~82'8 
MW26 8005 8231 
MW-27 800~8211 
MW26 8005-8216 
MW·t\1 80Qb.G750 
MW·30 8000.0751 
MN·31 8Ck.)G.U752 
MW.~l2 IICJ06.8416 

Notu 

h feet en tnchfl\ 
MP "'""\unng POtMl 

Completion 
Dale 

4117,11987 
10.110.'1974 

NIA 
NIA 

:Y2112007 
311$'1007 
(>5.'2009 

3.14'"2007 
3 14 2007 
3.14 2007 
!>'1>2009 
3'21'2007 
~ IS'2007 
3.1!>'2007 
!>512009 
5.'27'2008 
!>'27"2008 
5.-'28-'2008 
!>28"2008 
S·'1~7008 

5'21!.20011 
&'2'2008 
5•!'A'201)!:f 
6'2'2008 
&·'2:'2008 
&'212008 
5'2'2008 
6 '1'2008 
ol2.12006 
6:2.12008 
&'2i2008 

4115'2009 
411512009 
411Sf2009 
111112010 
111112010 
111212010 
111112010 
11'512013 
fj.15J201) 
Ui!i/2013 

12110.2013 

GS cround/fiOO.f \urfact" 
WlE watft lltwiPI Plflv.)tlon 

·- not avatl.lbt.. 

Tablt 1 
W•ll Construe-bon Summary. Permantnl MonltotinQ Wtlll and former Water Supply Wtlll 

RBTC LOB 11, Leilchf .. ld, Kenluc.ky 

Inner Cuing Boring 
Oiamottr Depth 

(In) (flBGS} 

s 367 
6 527 
6 -
6 -· 
2 178 
2 178 
2 4 10 
2 17 5 
2 145 
2 24 5 
2 362 
2 100 
2 137 
2 200 
2 396 
2 ·sa 
2 93 
2 ·so 
2 88 
2 · s5 
2 90 
2 128 
2 360 
2 ,4 5 
2 90 
2 140 
2 I . 5 
2 70 
2 90 
2 125 
2 135 
2 13 0 
2 140 
2 130 
2 120 
2 135 
2 14 0 
2 14 0 
2 115 
2 115 
2 125 
2 160 

P\t. ~ P\Ct'Tl.i~l'd 

BMP • bPiow l'l'lt"iSU' "£ POI'lt 

BGS ~ bPio'N &"'J"''C \Vf .K.e 

AMEC PtOjOct 6251·12·1002 

Sounded Lengthol Ground 
Well Perforated Surfatt 

Depth Stctlon Elevation 
(RBMP} (h) (hNAVD) 

334 154 7244 
440· -· 711 J 
37 4 ·- -· 
80 - -· 
'7J 94 723 9 
171! 9 4 7114 
406 100 711 4 
169 94 7105 
13 8 TO 7095 
23 6 94 707:! 
372 100 707 2 
9~ 46 704 I 
125 56 703 3 
190 94 709 1 
394 100 7095 
155 Q4 
9 . • a 7113 
148 48 
85 45 -·s s •5 ' 
89 4 5 
'25 45 -
35 7 100 
'4 0 94 . ! 

86 •s 7029 
127 97 7074 
140 q4 7103 
66 28 711 7 
88 48 7106 
117 48 7120 
130 48 
126 50 7104 
13 5 so 
128 50 70Sq 
115 80 711 4 
12 8 90 711 2 
137 tOO 711 3 
13 8 100 7091 
105 50 7122 
105 50 7104 
115 50 7180 
160 100 700 5 

MVO-= N<nhA'T~c.a'lVf'rticAI ~tl.TtO' 19S8 

Me .. urlng Top of 
Point CuJng Screen 

EtevaUon SUck-Up Elevation 
(IINAVD) (II AGS} _jll NAVD) 

725 58 I 15 513 
712 36 1 OQ ... 
-· ~t.O ... 
... ... ' ... 

723 51 .()4 715 5 
710 98 .Q 4 7030 
71093 .()5 6803 
71002 .()5 702 5 
709 10 ·O • 702 3 
706 78 ·0 4 6926 
70640 .()8 6793 
70366 .()4 6988 
702 54 .07 £,956 

05 699 I . .OS 6795 
.o• 7048 

71095 .()3 7068 .. .()4 7010 ., .03 7070 
' .()4 7000 . .()5 706 • .. .()2 b972 
~ .()4 G802 

.()3 7014 
702 G& .03 6986 
70674 .or. 7037 
70996 ·03 7054 
71113 ·OG 7073 
710 IG ·0 4 706 I 
711 30 .07 704 . . " ' .()4 100 7 
71014 .03 702 6 

' 03 6988 
70565 .OJ 697 9 
71093 ~o 5 7074 
710 87 .Q 3 701 I 

71085 ·0 4 707 2 
70883 ·0 3 705 1 
71189 ·03 706 4 
710 12 ·03 704 6 
717 71 ·03 7113 
706 11 ·0 4 700.1 

Mid· 
Screen 

Elevation 
(flNAVD) 

436 ... 
... 
-

7108 
6983 
675 3 
6978 
6988 
6879 
674 3 
6964 
6928 
69-l. 
67• 5 
•oo 1 
7006 
GS85 
70:8 
6976 
704 1 
6950 
675 2 
6969 
6963 
6989 
7007 
7059 
703 7 
702 0 
6982 
100 1 
6964 
695 4 
7034 
7026 
7022 
7001 
7039 
702.1 
708 8 
6951 

k()()o•,• At.GV/A.tf = ~III"'U'T10.~ 01\.\C....-c: It'll~ ~f'llt.C~'t 0'11!'\i0"1 ~ \';'.tpr \AV-M"O:~ l(f"\tUC,yG'OU"l(t~tf' .. O~U~ 

\ 

Bottom 
ofWolt 

ElevatJon 
(flNAVD} 

359 
.... 236 

-... 
7061 
6936 
670 3 
693' 
6953 
6832 
G&93 
69-!0 
6900 
6897 

G&95 
695 .: 
7019 
6962 
7025 
6955 
7019 
6927 
6702 
6920 
69-l I 
694 0 
6960 
704 5 
7013 
6996 
6959 
6976 
6938 
6929 
6994 
698 I 
6972 
6951 
701 4 
6996 
7063 
6901 



KOOW 
WeiiiO AKGWA# 

lW-5 8006-2064 
lW-6 8006-2065 
lW-9 8006-2066 
lW-10 8006-2067 
lW-11 8006-2068 
lW-12 8006-2063 
lW-13 8006-2069 
lW-14 8006-2070 
SW-1 -
SW·2 .. 
SW-3 .. 
SW-4 .. 
lW-16 8006-8418 
lW-17 8006-8417 
lW-18 8002·3162 
lW-19 8002-3163 

Notes 
ft = feet in = onches 

MP = measuring point 

Completion 
Date 

3/512012 
3/512012 
3/512012 
3/512012 
3/512012 
3/5/2012 
3/5/2012 
3/5/2012 

10/1112012 
10/4/2012 

10110/2012 
10/10/2012 
12/10/2013 
12/10/2013 

117/2014 
1/712014 

GS =ground/floor surlace 
WLE - water level elevation 

BMP = below measunng point 

BGS = below ground surface 

Inner 
Casing 

Diameter 
(in) 

3/4 
3/4 
3/4 
314 
314 
3/4 
314 
3/ll 
3/4 
3/4 
3/4 
3/4 
3/4 
3/4 
3/4 
314 

NAVD = North American Vertical Datum of 1988 

Table 2 
Well Construction Summary. Rcmedialion Test Wells 

RBTC LOB #1, Leitchfield, Kentucky 
AMEC Pro)eCI 6251· 12·1002 

Approximate Casing 
Sounded Length of Ground Relative to 

Boring Well Perforated Surface Ground 
Depth Depth Section Elevation Surface 

(ft BGS) (ftBMP) (ft) (ft NAVO) (ft) 

13.3 12.48 5 711.2 -0.2 
12.0 11.75 5 711.2 ·0.3 
11.5 11.30 5 711.2 -0.3 
11.8 11.82 5 711.2 -0.3 
17.1 17.09 5 711.2 -0.3 
15.6 15.70 5 711.2 -0.1 
15.8 15.81 5 711.2 .().4 

15.8 16.78 5 711.2 ·0.2 
15.0 13.50 7 711.2 -0.2 
12.6 10.33 5 711.2 ·0.3 
12.6 10.96 5 71 1.2 ·0.2 
16.0 13.50 8 711.2 -0.4 
16.0 15.09 10 709.4 -0.2 
16.0 15.56 10 709.4 ·0.3 
12.0 11.35 5 711.2 ·0.2 
12.4 11.74 5 71 1.2 -0.2 

KDOW AKGWA # = well number assigned in the KenllJcky Drvision of Watefs Assembled Kentucky Groundwater Database 

Ground surlace elevations were ostomated from ·s~e Survey" drawong, dated May 14, 2009. prOVIded by Erdros Engonee<ing. 
Ground surlace elevations are approxomate. 

Approximate 
Measuring Point 

Elevation 
(ft NAVO) 

711.0 
711.0 
710.9 
710.9 
71 1.0 
711.1 
710.9 
711.0 
711.0 
710.9 
711.0 
710.8 
709.2 
709.1 
711.0 
711.0 

Approximate Approximate 
Bottom Top of 
of Well Screen 

Elevation Elevation 
(ftNAVO) (ft NAVD) 

698.5 703.5 
699.2 704.2 
699.6 704.6 
699.1 704. 1 
693.9 698.9 
695.4 700.4 
695.0 700.0 
69ll.2 699.2 
697.5 704.5 
700.6 705.6 
700.0 705.0 
697.3 705.3 
694.1 704.1 
693.6 703.6 
699.6 704.6 
699.2 704.2 

Prepared by. JAM 31712014 

Checked by: SMO 4/11/2014 
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ROW 

B 
c 
D 
E 
F 
G 
H 

Total 

Notes: 

Table 6 
3DMe Injection Summary 

RBTC LDB #1 , Leitchfield, Kentucky 
AMEC Project 6251-12-1002 

Total 
Total Volume Volume of Number of 

Diluted 
of 

Injection 
3D Me 

Concentrated 
Points 

Injected 
30Me Injected 

(ga l) 
(gal) 

4 806 8 
2 405 5 
8 1974 152 
4 820 17 
18 4949 217 
12 2425 21 
2 404 4 
50 11784 424 

Total Volume of 
Concentrated 

NaHC03 

Injected (gal) 

0.91 
0.20 
2.39 
1.03 
4.39 
5.26 
0.61 
14.79 

Prepared by JAM 02/25/2014 
Checked by SMD 6/23/2014 

gal Gallon 
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Table 8 
BOS 100 Injection Summary 

RBTC LOB #1 , Leitchfield, Kentucky 
AMEC Project 6251-12-1002 

Total BOS 
Number of 100 

Zone Area (sq ft) Injection Quantity 

18 935 
2 990 
6 1990 
7 990 

Total 

Notes: 
sq ft Square Feet 
lbs Pounds 

Points Injected 
(lbs) 

16 845 
19 1300 
16 455 
21 2220 
72 4820 

Prepared by JAM 02/25/201 4 
Checked by SMD 6/23/2014 
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APPENDIX B 

Photo Log 



RBTC - Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 

Remediation Implementation 

PHOTO 1: 

Marking locations in 
Zone 7 Pit BOS 1 00 
injections. 

PHOT02: 

Marking locations in 
Zone 6 BOS 100 
injections. 



RBTC - Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 3: 

Marking locations in 
Zone 2 BOS 1 00 
injections. 

PHOT04: 

Concrete coring for 
Zone 18 BOS 100 
injection locations. 



RBTC - Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTOS: 

Cored locations for 
Zone 18 BOS 100 
injections. 

PHOTOS: 

Cored locations for 
Zone 6 BOS 1 00 
injections. 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-0Sthrough 2014-01-07 
Remediation Implementation 

PHOTO 7: 

Cored locations for 
Zone 2 80S 100 
injections. 

PHOTO 8: 

Installation of well TW-
16. 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOT09: 

Soil and shale from 
boring TW-16. 

PHOTO 10: 

Close up of soil 
(bottom) and shale 
(top) from boring. 



RBTC- Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 11: 

View of location of 
wells TW-16 and TW-
17, near MW-8 and 
MW-8M. 

PHOTO 12: 

Markings near MW-5 
and MW-5M by The 
Underground 
Detective, showing 
sanitary pipeline. 



RBTC- Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 

Remediation Implementation 

PHOTO 13: 

Markings inside west 
gate by The 
Underground 
Detective, showing gas 
lines. 

PHOTO 14: 

Same 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 15: 

Markings in Zone 1 B 
by the Underground 
Detective, showing 
storm sewer line. 

PHOTO 16: 

30Me injection in 
progress at F12P. 
Batch mixing trailer in 
background. 



RBTC - Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Pllotographs Taken 2013-12-05 through 20 14-01-07 
Remediation Implementation 

PHOTO 17: 

30Me solution 
temporarily over
fiowing injection point. 
Absorbent sock placed 
to collect loose 
solution. 

PHOTO 18: 

Daylighting of 30Me in 
parking area through 
cracks in pavement. 



RBTC- Leitcllfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 19: 

30Me injection in 
progress. 30Me visible 
in injection hole. 

PHOTO 20: 

30Me injection near 
MW-3. 





RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 21: 

Same. Oaylighting 
between grassy area 
and concrete pad. 

PHOTO 22: 

30Me injection near 
MW-5 and MW-5M. 



RBTC- Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-1 2-05 through 2014-01-07 

Remediation Implementation 

PHOTO 23: 

Same. Daylighting 
seen between concrete 
ramp and loading dock. 

PHOTO 24: 

Newly installed 
permanent injection 
points F35P and F36P 
near west gate. 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 25: 

AST representatives 
hydrating BOS 100 
drums to displace 
nitrogen and never 
contact with air. 

PHOTO 26: 

Preparing to inject 
BOS 100 using 
Geoprobe 7822DT rig 
in Zone 7. 





RBTC- Le1tchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 25: 

AST representatives 
hydrating BOS 1 00 
drums to displace 
nitrogen and never 
contact with air. 

PHOTO 26: 

Preparing to inject 
BOS 100 using 
Geoprobe 7822DT rig 
in Zone 7. 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 

Remediation Implementation 

PHOTO 27: 

AST representative 
mixing batch of BOS 
100. Water tank in 
foreground. 

PHOTO 28: 

Setting up to inject 
BOS 100 in Zone 7 (Pit 
G). 



RBTC- Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 29: 

Geoprobe using direct 
push to reach depth 
necessary for injecting 
BOS 100 below 
backfilled WWfR pi t. 

PHOTO 30: 

Injecting BOS 100 in 
Zone 7 (Pit E). 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 

Remediation Implementation 

PHOTO 31: 

Concrete coring for 
installation of borings 
TW-18A and TW-188. 

PHOTO 32: 

Geoprobe set up to 
begin drilling for well 
TW-19. 



RBTC - Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 33: 

Installation of TW-1 9 
after placement of 
PVC, filter sand, and 
bentonite. 

PHOTO 34: 

Geoprobe set up for 
installation of well TW-
18. 



RBTC- Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 35: 

AST representatives 
using auger 
attachment to deepen 
BOS 100 injection 
points in Zone 1 B. 



APPENDIX C 

Soil Boring and Well Logs 



.. 
~ 
~ 
' 

E DESCRIPTION p 
T SEE KEY SYMBOL SHEET FOR 
H 

EXPLANATION OF SYMBOLS 

(n) ANO AflBREVIAT~ONS BELOW 

- CLAY(CLJ ;;;~ilfinc sand:-oi~e- -- -
biOWT'I. moist, soft. 1'\0 odor. cot.esrve. 
lOw plastic~y 

- cl.Av(CLJ.Oi•;e b(o;,;;- ono:si.----
5 :nedoum ~~ tf. no caor. conesrve. low 

plasloc~y 

10 

S3me as above. moosl. no odor 

-ClAY (CL).Oio-:e iir,;m;~ moos!." very • 
<loll. no odor. cnh8Sove. low plasto<:lty 
Same as abovo. color char>go to 

~!,!\~~---- - - - ___ ,., 
CLAY (CL). Olivo brown. dry, very sloH. 
no odcr, COhe<IVt. lOw plasUCily 

SHALE. ~~~'lly W60\l~"r~a. veUo..,sn 
bro.vn. no ooor 

L 
E 
G 
E 
N 
0 

= = 

-- - - - - - - - - -- - - ---~ 
15 SIIALE. woalhemo olive green. dry. '====(_ 

1 
noodor = 

~ 

REFUSAL AT 160 FEET 

E 
L 
E 
v 

(~) 

05 

0-4 16 0148 

I ~ :)..: 6~ 

• 65·80 OJ 

4-8 20 or 48 

-1----'-----1 s 0·10 5 0 6 

8·12 ~So!•8 1 

10 S-10 

-f"' 
09 

12-16 48 o! <8

1 

13!·14 8• 

j,.,,. S.~ 

Sol>d PVC Rlsor. 0 75-oncn 1.0 

Granular Folte< t>ack 

Slolled PVC Screen. 0 75-lnch 1.0 
O.OIO·Inch Sial So>e 

~ Taol P1pe ana Bonom Cap f----,-

Gmnvk" Folter Pack 

~ 1-S-T-.~R-T_.J_A_TE-. - 1-2/-,0-/2-0-13--- ------P-:c-ca-·e-o -By-. C_S_R_P_S_O- IL_B_O_R_IN_G_/_M_O_N_IT_O_ R_I_N_G_ W_ E_L_L_ R_E_C_O_R--; 

::; CONTRACTOR · AST LoggO<JSy;KevonMIIer \-- ------- ----------- --------1 
~ DRILLER· Beo BoMfToc1 Keen 

~ EOU1PMENT 78220T 

Q M!:H<OO Geoproto OIIOCI "usn 

~ BORING SIZE 2" 
o. WElL. 

~ GEOPROBE PUSH LENGTI-' 

Project ROBERT BOSCH TOOL CORPORATION 

Project No 6251-12-1002 

Checked By:c:ii-D Boring No: TW-16 

~ RCIIAAR"(S A~GVVA-6000~418 ... 
:< 

~ ~--------------------------------------------------------------------~ 
a me& 



E 
p 
T 
H 

(~) 

s 

10 

DESCRIPTION 

"'\ ~'!..e _!S ~b-~v~ ~ry- _ ____ ...J 
CLAY (CL) o live brown. mois1. sol!. 
~ ~~ ~l!:_s~m~ ~c~~d- __ .J 
CLAY (CL). Olive brown mo:s1. 
medium siiH. no Odllr. co!1es111e, low 
plasticity 

- CLAY(CL}.oh~e bl.;;:,.;: moiSI.~ry--
Shlf. 'lO Odoo. COheSove. low plasticity 

Same as above. color change to _ 
_w!.a~r~ ___ __ _____ J 
CLAY (CL). Olivo browro. mO<sl. 
m~dlum SliH. r'IQ odor. cohesrve. lOw 
plasticity 

SHALE. highly woalhcrcd. ycuow-sh 
brown weak odor 

Ben tlorthfT eo KePn 
?8220T 

v 

(It) 

o-4 

1 
I 

4·8 

j '" 

04-08 

0.8-4 0 

129 or 48 

I 

122 sor 
48 

1

•0of ·•Sj 

4 1-4 6 

80·9. 

1065·10 
10 9·12 4 

03 

0.? 

01 

0~ 

0 7 
06 

3•.2 

Solod PVC .'loser. 0 75-onch I D 

Granular Folte< Pack 

Slotted PVC Screen. 0 75./nch t.D .. 
:l.010·111Ch Slot Sole 



., 
~ 
g 
w 

E 
p 

T 
H 

{ft) 

5 

tO 

DESCRIPTION 

browr •. mcist. 
_ _ _________ J •. 
CLAY (CL). orowr,, n>OoSI. firm. 1. 

!'~ 0~0!_ - - - - - - - - -- Jl 
I lEAN CLAY (CL). brown. fToOo'l, very 1 
ls~t'-~~- ____ ___ _ J 
LEAN ClAY (C~). orange Drown wah 
h!Uc gray, molsl, solt. no cdor 

Same as abovo. s1oN. no 0001 

Sam~ as al)()ve. soft. no Odor 

SiL'f {MC). way .;tthorange tir~vn. - -
Orm.noo<Jor 

SHALE. wcalhered. gray with orange 
blown 

(ln.) 

0.4 16.7 of 1 

48 

I 

m 
4-8 

8-11.8 

27.7of 
48 

48 of 
45 6 

I 

SAMPLE 
TYPE:= 

0·4 

4-8 

8-11 8 

11 8·1~ 

2.9 

31 

?.5 

Solid PVC Riser. 0 .75-onch 1.0 . 

GranJoar Foller Pack 

Sle>Nco PVC Screen. 0. 75-oncn 1.0., 
0 010-inch S:ot Size 

Granular Filler Pack 

10 

\;; 

0~----------------------------------------------,-------------------~-=~~~----=-----=-~-=~ ~ STA~T DATE 1/7/2014 Proparco By CSRP SOIL BORING / MONITORING WELL R~-. ..... ~,,,._. 
- CONTRACTOR: AST Loggco By· Jacob Morrts - ------ ----------------- ----1 
;::: DRILLER: Ben BorttVBranco·n 
~ EQUIPMENT 54L I 
~ METHOD. Geoprobc O~te<.t Posh 
~ BORING SIZE· 2" 
<>. WELL· 

~ GEOPROBE PUSH LENGTH: ~ 
~ I REMA,qKs AKGWA-8002-3162 amec:-
~ -------------------------------------------------~----------------------------------------------~ 

1 Project: ROBERT BOSCH TOOL CORPORATION 
1 Project No: 6251-12-1002 

Checked By: W Boring No: TW-18 



E 
p 
T 
'"i 

(It) 

5 

10 

15 

DESCRIPTION 
SEE KEY SYMBOL SHEET FOR 

EXPLANATION Oi' SYMBOLS 
ANO ASBREV•"TIONS BELOW 

-SIL TV LEAN CLAY (CL·ML). 01ange 
bro-,n w~ll <)tav. r""'. no OdOt 
Same a~ &llovo. solt 

SiLT (ML), gray woth Mle 'o<ghl tJlown, 
sott. no ooor 
SIL TV CLA V (CL·ML), gr~y wtlh 
atangc brown. Sl•fl r.o Odor 

~ OR'LLE~ 
~ :OUIDUE)IT 

Q METHOD 
~ BORING SIZE 
,_ WELL 

E 
G 
E 
N 
0 

E 
L 
E 
v 

0~ 00 

00 

~I 89~ 00 

~95-10~ 
J~105-t1S 

00 

00 

00 

SO:•o PVC Rt~er, 0 75-mch I 0 . 

GrlOUtar Ft11or Pacl. 

Stolled PVC Screen 0 75 .. nch • D. 
0 010 Inch Slot SIZe 

Taol ?op~ ano Bollnm Cap 

Gfanulnr Ftlter Pack 

10 

15 

1 ProJeCt 

ProJeCt No 
Checked By 

ROBERT BOSCH TOOL CORPORATION 
6251-12-1002 

~D Boring No: TW-19 
~ GEOPROBE PUSH LENGTH A 
~ REMARKS AI<GWA-R002·3Wl amec:.J 
~ L-------------------------------------------------------------------------------------------------------~ 



v 

~ 
9 
~ 

L> 
E 
p 
T 
H 

cnl 

J 

5 

10 

15 

DESCRIPTION 
SEE KEY SYM:!OL S!-iEET fOR 
EXOLANATION or SYMBOLS 

AND ABBREVIA ':'IONS BELOW 

...._ASPHA~ T co•er 
POORLY GRADEI"l SANO (SP). dat1< 
reddoSh brown, medium graoned. dry. r 
loose. no odor 
Same as abo•e. woth medium gra•cl. 
angular 
CLAY (Ct.). ohve browfl. mod lull' 

l grained. dry. siiH. no Odor. cohesive. I 
,,~,.e·~·~l'i._-------- J 
CLAY (CL). olive b<owr, moisl. soli , 
with some fine saM. no odor 
conesive. non·plast.c 

-CLAY ccli.okW. b<O\.n, meO";om Si,H~ -
moist. no Odo1. coh~s•ve, tow 
~lasticuv 

Samu as aoove. moo;t. no cdor 

- Ct.Av(cl) :;;.til fine sanifol~e- - - -
1 brown, soH. wei. no Mer. cchesive ,. 
~~·E!,a~i~ _________ 1 
CLAY (CL). olrvc blown. moost no 
cdor. vory s!lff. cohesive, row 
plasticity. becomes hard at 10.15· 

Same (1s ;;bove. m::wst. no odor 

0 SHALE h19hly we>th~red. yellowos>, ,. 

\)?r~W.0_, !'.0 ~~ - - - - - - -- I 
SHA._E. weathered, olive green dry. 
no odor 

REFvSALAT 160fEET 

L E 
E l 

E 
v 

(II) 

R SAMPLES 
SAMPlER r-
IHTERVA c SAM ptE 

(") 0 :JEPTH T 
v (h) y PIC SAMptER 0 (ppm) TYPE (1n.) E 

I o 2.o.•s OS 

0·< 125 or 46 
I 6·5 15 07 

I 
4·8 2601 ~8 

8·12 

60·1025 14 

I 
144 or 48 

I 
102S.t0. 

10.6·>20 

08 

0.2 

-i-----...----l12 0·13 5 02 

1 "" 
l 

147of•el 

I 

13 5·136 
13 6·160 

MONITORING WELL CONSTRUCTION DETAILS 

Locking Expan~~.f~~: g~~~~~; 

Benlonile Chips 

Sohd PVC Riser, 2·1nch 1.0. 

Granular =iller Pael< 

Slotted PVC Screen, 2·o(l(h I. D •. 
0 010·inch Slot Size 

0 
E 
p 
T 
H 

(II) 

10 

I ~ ~15 
Tail Pipe and Bot1orn Cap ~ 

Granolar Foitor Pack 

§ ~--------------------------------------------------------------------~~--~~~~----~~~~~~-=~~----j 
\!! SCTONART~~CATTEO·R: A12Sil1012013 Prepared By: CSRP SOIL BORING / MONITORING W ELL RECOR 
- "" Logged By. Kevin Moller 
j DRILLER. 

~ EQUIPMENT· .. 
Q 
Q. 

s 
METoiOO 
BORING StZE. 

Ben BorthiT ed Keen 
7822DT 
G~probe Oirecl Push 
2" 

WELL 

~ GEOPROBE PUSH LENGTH: 

REMARKS AKGWA·S006-8416 

I 
Project: 

Project No 

Checked By. 

ROBERT BOSCH TOOL CORPORATION 
6251-12-1002 

So Boring No: MW-32 
v: 
c 
w 
;:.. 

< L-------------------------------------------------~----------------------------------------------~ 
amec!J 



0 
DESCR IPTION R SAMPLES REMARKS 

E 

I 
l E SAI.<PL~J E I p E l INTCilVA c SAMPI E il T G E <"l 0 OEPTH Pl0 No to : No <!IIY!'fll>lkm Or> lh<t H E v v I (ft) 

(ppm) bot ngs ~'Jouto bo c:S«< w.thof.lt SEE KEY SYMBOL SHEET FOR EXPLANATION ,\j S~M?LE ~s..,etN"tg ,,~ or:t;e eom • .,t ~ cnl OF SYMBOLS AND ABBREVIATIONS B£LOW 0 l"l lYPC (ln.) SA~'PlE E 
I 

lhe ~In t10Cumcnl 
0 - I-- TVPF -

I No recovery 

1- s 1- -

I 

- 10 - - I 

I 

I 
u 

' BORING TERMINATE.O AT 12 0 FEET 

1- 15 - 1- -

I 
STA'lT OA-'; •f1120t~ orepareo By CSRO SOIL BORING RECORD CONTRACTOR AST Logr,ed Bv· Jacoo '-'orns 
DRILLER· Ben 8orth/Braroon 1 

ProJect. ROBERT BOSCH TOOL CORPORATION 
EQUIPMENT 54LT 
METHOD Geoprobe O.•cCI Pusn PtO)eCI No· 6251-12-1002 HOLE OIA 2. 

Checked By 50 GEOPROBE PUSH LENGTH Boring No: TW-18A 
REMARKS. 

amec!-1 



~ 

2 
g 
"' ~ 
~ 
w 
:I 

0 
!' 
p 
T 
H 

(h) 

DESCRIPTION 

SEE KEY SYMBOL SHEET FOR EXPLANATION 
OF SYMBOLS AND ABSREIJIATIONS BELOW 

0 -.~~~~~~~~~--~~~~--~~ GRAVEL (GP) wolh clay. btONn, medtun• gramed. Yery 

moi~l. no~od:::,:::;O'----.---.,.---.....,------' 
SAND (S0 ). brown. r.ne graooc<J. wet. no odCII 

10 

15 

E 
L 
E 
v 

SAI.:PLE 
TYPE I (•n) 

O·• 

4-8 

8·12 

36 
o• 
48 

83 
01 
48 

203 
of 
48 

0 
12·12 8 of 

T PIO 

~E I (ppm) 
SAf.4PLE 
~YPE 

0-4 07 

04 

0·12 0& 

12·12 8 06 

REMARKS 

Note. NO lll/01,.,.1101'1 01> IN 
0011/Jps SI>O!Jid Oo vstd w.thoo/ 

COilSodbtl"ff litO Clll~& COIJitl'll o/ 
'hii mtJIII 110eumon1 

~~s~r:AR;,r~o~A~Te~-~~~n~n~o1~4~~~~~--~----~P-,e-ra-,M~By-. c~s~R~P-,~--~~~S-Q~Il~8~0-R __ I_N_G---R-E~C-Q~R-0~----~J 
~ CONTRACTOR AST Logged By Jatob Morris _____ _::...:::...:..::=-=.=.:.._::.:_::,:::._::._::::_:~:::_:~::_----~ 

;': ORILL~R BE.'n Bo•tnrBrandon 

1 EQUIPMENT 54LT 
ir g MrTHOD· 

HOLEOIA.· 
Geoprobe Oorec1 Pu <h 
2" § 

v o GEOPRQBEPUSkLENGT~ 

~ REIJARKS 

Project: 

1 
Project No 

Checked By 

ROBERT BOSCH TOOL CORPORATION 

6251 -12-1002 

"3D Boring No: TW-188 

~~~~~~~~~--~~~~a~m~e~~~--~~ 



RBTC - Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 21: 

Same. Daylighting 
between grassy area 
and concrete pad. 

PHOTO 22: 

30Me injection near 
MW-5 and MW-5M. 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 23: 

Same. Daylighting 
seen between concrete 
ramp and loading dock. 

PHOTO 24: 

Newly installed 
permanent injection 
points F35P and F36P 
near west gate. 



RBTC- Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 25: 

AST representatives 
hydrating 80S 1 00 
drums to displace 
nitrogen and never 
contact with air. 

PHOTO 26: 

Preparing to inject 
80S 100 using 
Geoprobe 7822DT rig 
in Zone 7. 



RBTC- Leitchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 20 13-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 27: 

AST representative 
mixing batch of BOS 
100. Water tank in 
foreground. 

PHOTO 28: 

Setting up to inject 
BOS 100 in Zone 7 (Pit 
G). 



RBTC - Leitchfield. KY 
AMEC Project No. 6251-12-1002 

PIJotographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOT029: 

Geoprobe using direct 
push to reach depth 
necessary for injecting 
BOS 100 below 
backfilled WWfR pit. 

PHOTO 30: 

Injecting BOS 100 in 
Zone 7 (Pit E). 



RBTC - Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 31: 

Concrete coring for 
installation of borings 
TW-18A and TW-188. 

PHOTO 32: 

Geoprobe set up to 
begin drilling for well 
TW-19. 



RBTC- Leitchfield, KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 33: 

Installation of TW-19 
after placement of 
PVC, filter sand, and 
bentonite. 

PHOTO 34: 

Geoprobe set up for 
installation of well TW-
18. 



RBTC - Leftchfield. KY 
AMEC Project No. 6251-12-1002 

Photographs Taken 2013-12-05 through 2014-01-07 
Remediation Implementation 

PHOTO 35: 

AST representatives 
using auger 
attachment to deepen 
BOS 100 injection 
points in Zone 18. 



APPENDIX C 

Soil Boring and Well Logs 



D 
E DESCRIPTION 
p 
T SEE KEY SYM30L ShEET FOR 
H EXPo..ANA TION OF SYMBOLS 

(~) 
ANO ABBREVIA T'ONS BELOW 

- CLAY(CL)w~ilfine s~iid:-o•-;e-- - -

bro\vn. mo•st. soh. t\0 odor. cor.esrve. 
lt)w plelsticity 

- cLA'"vTcli.ouve o;.;,;;- .n-o,S~.-- - -

:; "'-doum >hff. no cdat. conesive.low 

plastocoly 

10 

s~me as above. moos I. no odor 

-Ct. A'! eel'>. o..v-., t;,.;,;: moost -v~;y -- . 
~lolf. no odor. cohesove. low pl~shclry 

Same as atova. color chango 10 

~~~~ - - -- - - ---- ./ 

CLAY (CL). o~vo brown. dry, very Stoff. 

no CXlcr, co!w<l<ove. r.:.w plasUcoly 

SHALE. hoghty weatMre~ . ye~ow.sh 

'Orown. no COOt 

REFUSAL AT 160 FEET 

L E 
E L 
G E 
E v 
N 
0 (II) 

ISA•'PlER 
TVI'\t (In) 

082J OS 

I 
0·4 160148 

J2)-16~ oe 

-1 

• 65·8 0 03 

4·8 20 of ~8 

+-----.L....- -; 8 ().10 s 0 6 

l 

8-l? 48o!481 

I 

I 

10 S·10 

10 95·" 

02 

09 

Solod PVC Rlsor. 0.75-oncn r 0 

Granular Folter <>nck 

Slolte<l PVC Screen. 0. 75-lnch 1 0 
o.o 1 0-incn Slot S••e 

Taol Pope .1nd Bouom Cap 

Granular Folter Pack 
r----.,. 

0 
E 
p 
'T 
H 

(h) 

0 

s 

10 

~~------------------------------------~~----~~~~~~~
--~~~ 

t. START ..>ATE 1~110/2!>13 "'cc~a·e:s By. CSRP SOIL BORING / MONITORING WELL RECOR 

:::; CON'TRACTOR AST LoggooOy KevonMol<er ~---------------------------t 
::; DRILLER 

~ EQU.PMENT 

"' METHOD Goo~rot& Dorcet Push 

~ BORING SIZE 2" 

n. WE~L. 

~ GEOPROBE PUSH t ENGTI· 

Be~ Borth/T ce1 Keen 

7822DT ProJect· ROBERT BOSCH TOOL CORPORATION 

I Project No: 6251-12-1002 

Checked By:ci)D Boring No: TW-16 

~ REMAR\(S AKG'II/A-8006~4\8 
::; 

~ L--------------------------------------------------------------------
-----------------------------------~ 

amecfi 



.., 
2 
9 
"' 

0 
E 
p 
T 
H 

!n) 

5 

10 

DESCRIPTION 
SEE Ki:Y SYMBOL SHEET FOR 
EXPLANATION OF SYMBO:.S 

AND ABBREVIATIONS BELOW 

~'!_e .!.~.!.b~v!.: ~rv- _____ .J 
CLAY (CL) olive brown. ffiOISI. ~oil 
~ ~~ ~I~S~.E_ ~C_!a.!:d ___ .J 
CLA v (CL). Ohve or own most. 
mf'doum SIIN no odor. co!lesove, lOw 
pi.,IICI(y 

Same ~s ab:>v~•. color Change 10 

~!."!!~---- ------ JCLA Y (CL). Olove bro-..., I\. mo<SI, 
~dlull\ st.tf no odor. coll<Jsove. lOw 
plast•:·IY 

SHALE. weiihcrOd 0~6 green-d-;:y .- -
w>~ai< odO< 

L 
E 
G 
E 
N 
0 

REFUSALAT iG.OFE"'E"'T.-------- - --r 

E 
L 
E 
v 

(hi 

22 Sol 
48 

4 1-4 6 

8 0·94 

03 

0~ 

01 

0 7 

06 

3< 2 

Sobd PVC Ros~r. 0 75-oncn 1 0 

Granular filter Pack 

Stoned PVC Scr~n. 0 75-lnch 1 0 • 
0 0 IQ..nch Slot S•Ze 

5 ~--------------------------------------------------~~--=-=-=-~~~~~~~~~::~~~::~~~~~::~~~ w START OATE 12110/2013 Prepareoay.CSRP 1 SOIL BORING / MONITORING WELL REC 
::J CONTRACTOR AST Logged By K~von 1./otler 

~ DRILLER Ban Bo11Jlfl eo KePn Project ROBERT BOSCH TOOL CORPORATION !: EOUIOMENT. 78220T 
;:: METHOD· C.ooroM Otrer.t Push PrOjeCt No: 6251-12-1002 
~ BORtNG SIZE 2· Checked By: ~ Boring No: TW-17 a. \/JELl ~ 
£ GEOPROBE PUS'1 LENGTH A 
~ PEI-JARKS At<GWA·8006·8417 amec::-
~L----------------------------------------L------------------------------------~ 



.., 
~ 
g 
w 

D 
E 
p 
T 
H 

(It) 

5 

DESCRIPTION 
SEE KEY SYMBOL SHE!:T FOR 
EXPLPNATION OF SYMBOlS 

AND AB3REVIATIONS GEL OW 

Nfl, mc•st. son. ,. 
_ ______ ____ J. 

CLAY (CL). oro""· mo•st. r.rm. I . 
."£. O.!!_O!_ ___ __ ____ _ J] 

I LEAN CLAY (CL), brown, IT'oOo~l. very I 
ls_2!t:...~~---- _____ J 
LCAN CLAY (C:.). orange orov.o w lh 
htUc gray molsL soil no cdor 

Same as above. sufl. no 0001 

10 S3me as above. soli. no odor 

- SiLf t~IL). 9ia'Y Wiih-oran9e 'brown - -
nrm, no odor 

SHAlE, weatnere<l. grr.ywoln orange 
blow'\ 

:::. S'Hii'LE. Q.ay - - - - - - - - -; 
REFuSAL AT 1< .0 FEET 

(h) 
SAUPLER 

TYP!: (01) 

~4 1 16 1 or 
48 

hl 
4 8 212 or 

49 

8·\1.8 ~8 ol 
45 6 

'--"' 

-

__ I_ 

SAAIPLE 
TVPf 

O·• 

•·8 

8·1' 6 

11 8·12 

~~(~m) 

I 

B 

I 
~ ' 

31 

r-

3~ 

t-
t- 25 

Sort a PVC Roser. 0. 75-•nch 1.0 

Slolleo PVC Screen, 0 'IS·•ncn I D .• 
0 010-•nch s :ot Site 

Tall Ptoe aod Bonom Cao 

Granular Foller Pack 

;; 

Q~----------------------------------------------~~------------------------~------~-----=----~ 
.., STA~T 01\TE 1/7701• Prop;;rco By CSRP SOIL BORING f MONITORING WELL RECOR 
~ CONTIV\CTOR AST Loggco By Jacob Mo-ns --------- --- -----------------1 
j DRILLER. Ben eomvBrandon 
~ EOUIPMC"No 54L; 
;:': METHOD. Gcoprobc Otr~t P.,sll 

~ BORING SIZE z· 
a. WELL 

1 Project: 

ProJect No 
I 

ROBERT BOSCI-' TOOL CORPORATION 

6251-12-1002 

~ GEOPROBE PuSH LENGTH ~ 

~ REMMKS AKGWA.SC.02·3162 amec:-
~ ----------------------------------------------~----------------------------------------~ 

Checked By. 51) Boring No: TW-18 



D 
E 
p 
T 
,; 

(It) 

5 

10 

IS 

"' ~ 
g 

DESCRIPTION 
SFE KEY SYMBOL SHEE f FOR 
EXPLANATION OF SYI\IBOLS 

AND ABBREVI>.TIONS BEl OW. 

CONCRETE co•er 

GRAVEl (GP). gray. 8'lgular •1oM. '"\no coer __ _ r LEAN CLAY (CL).Orown, hrm, no 
odor 

FAr ClAY (Cl),llrown. soh. no odor 

-FAT clA.v (CLl d'aii<br~~.~~~i-aY'-
~·~"'.!!9.:..!'!!!':..!'~0~r- - -- - - / FAT CLAY (Cl). oar~ brown woth 

sorre gra:!. soli. no odor 
SILTY CLAY (Cl·Ml). lfghl b<own 
With ()fay ml• and Oar'k bfown blac~ 
m'~e<al deposils. soft r.o odor 

SIL TV LEAN CLAY (CL·ML). o<ange brO\'.n wrth l)ra~. r.nn. no OdOf 
Same as a~ovc. soh 

SiLT {ML). gray wolil'To"IP. l<ght t.ro;:;n:S:lh. nOOdOf ~CLA~Y~(C_L_·_M_L_).-g-r~-y-w-ol_h __ __ 
O<angc bfown. sulf r.o odor 

SHALE. wca&hcrco. hghlgf11y. no odor 
REFUSAL AT 114 FEC.T 

l E 
E L 
G E 
E v 
N 
D (It) ... . . . . . . 

-

SAJ.<I'I.ER 
WI'FRV~I 

I~) 

SAUPLF~ 

1 rYP£ 

(H 

l-8 

I 

I 

I 

R 
E 
c 
0 
v 

(on) 

SAMPLES 
SAMPlE 
OEPTtt 

1ft) 

I SAMPlF 
TVPE 

I 

04 
I 

I 

1 8 
I 

I 

r 
Y PIO 

~-'I 
p 

( c 

00 

--

00 

~ 
r--

89!> 

I 
00 

1--

-95-105 1 I 9~10~ 00 

1--
1 

10 5·1151 10 5·11 5 00 

~ 

·" 5-12.41 11 ~12 <1 00 

~ 
-

-

MONITORING WELL CONSTRUCTION DETAILS 

Benton~a Chops 

SO'•O PVC Ro~er. 0 75·t11Ch I 0 

SlottCO'I PVC Soreen 0 75-·n.:h • 0 • 
0010-lllch SlOt S•ze 

hoi ?.p~ ano Bonnm Cap 

Gr~nlll&f FriiAf Pack ,_. -----1 

0 
E 
p 
T 
H 

(h) 

tO 

15 

~ 
~~--------------------------------------------------------------------------------------~ 
~ START O~t.TE 1171'C1• 

PrepareoBy CSRP SOIL BORING / MONITORING WELL RECOR 
~ CONTRACTOR AST 
-' 
~ OR•LLER 
- EOUIPIIIE'IT: 
~ METHOD 
~ llO~ING SIZE 
"- WELL 

Ben 80f1hl8randon 
54LT 
Gcoprobe Q,rect Push 
2" 

loggoo By Jacob Morns L....:......::......::.:_ _________________________________ --1 
1 Project· 
1 Projec< No 
Checked By 

ROBERT BOSCH TOOL CORPORATION 
6251-12-1002 
~D Boring No: TW-19 ~;-', GEOPROBE PUSH LENGTH: ame ~ REMARKS AKGWA·8002·3163 

C"' ~ L-----------------------------------------------------------~ 



~ 
9 
"' 

() 

E 
p 
l 
H 

(ft) 

- 5 

- 10 

DESCRIPTION 

SEE KEY $YM30L S'-!EE r FOR 
EXPLANATION OF SYMBOLS 

AND ABBR[VIriON$ BELOW 

I..._ ASPHA~ r cover 

POORLY GRAO(r) SAN() (SP). Oall< 

roddosn brown. medium graonaa. dry, 

lOOse. no <><lor 
Sarna as above. woth medium gravel. 

angular 

CLA V (CL). o~ve brown. mooluO' 

i grained. cry stiff. no ooor. coheslvP, I 

II~ .E'~:~tL - - - - -- - - .1 
CLAY (CL), olive b<owr, rnoost. soli, 

\'~lh some r ... e s.lnd no ode< 
cohes.~,~e. non-plasr:c 

- Ci.A'v(ct).oll~e 'br.)."v;;:' .;;'eihum Si.rl'-
mo.~l . no Odor. cor~s•ve. !O'w 
plasloColy 

Same. as aoove. n10ii1 . no ector 

- cLA'v(cljW.tnfinesaiid:Ot•ve---
l brown. soN. wet ro oOor. cchesovc 1 · 
\.n~·_E!a~•o:_ _________ 1 

CLAY (CL). ohvo ~rown. moost 110 

CdOI vory S'lH. Coh!:~''-·e. tow 
,:asbC•IY· b~ome~ har<J at 10 75 

Same as •bove. moost n:> Odor 

-1 SHALE. hoghly wealhPred. yellowosh I' 

~r~!'· ll,O 2<'!J! ___ _ ____ I 
SHA•.E. weat~.arc~. olove green. dry 

no ocor 

~EF..JSAL AT 160FEE'•r--------

L E 
E L 
G E 
E v 
N 
!) (II) 

R 
SAJJPI.ER E 
NTER"A c 

<"> 0 
v 

SAMP'.ER 
7VPE I (on.) 

I 

0·( 
12

s or 4b 

4·8 26 or ~a 

t 
8· 12 440148 

i 

SAMPLES 
SAMPLE 
:>EPTH 

(It) 

02.()45 

t 8-S 15 

a o-10 2s 

102$-10. 

106·120 

r 
y 
p 

E 

PtO 
(ppm) 

05 

07 

'~ 

OS 

0.2 

-i---,-----t 12 0·13 5 02 

13 S-13 6 
13 G·1&0 

1 7 
s~ 

MONITORING WELL CONSTRUCTION DETAILS 

locking E•pans~~if~• g~~~~~~~ 

Bentorule Chips 

Sohd PVC Riser , 2-tncn 1 <:> 

Slollcd PVC Screen. 2·tnCIII 0 ., 
0 010-inch Slot Soze 

I 
r 

0 
E 
p 
T 
II 
(I:) 

10 

.~n ~--------------------------------------------------------------------------------
---------------------------~ 

w STAqTOATE 121101'2013 Prel)ired8y.CSRP SOIL BORING / MONITORING WELL RECOR 

J COIHRACTOR ASl Loqgeo By. Kevil'\ Moncu 

~ ORI~LE<i Ben Bonl\iTed K~en 
\;' EQUIPMENT· 782201 

~ MET-100 Geoprote O.rl'(;l Pusn 

~ 90RING StZE 2" 

WELL 

~ GEOPROBE PUSH ,ENGHt· 
or 
~ REMARKS AKGWA·8006..S415 
w 

" 

I 
Pro1ect 

1 Project No 

Checked By 

ROBERT BOSCH TOOL CORPORATION 

6251-12-1002 

SD Boring No: MW-32 

a met!~ 
· ~--------------------------------------------------~~------------------------------------------------~ 



0 
E 
p 
T 
H 

DESCRIPTION 

SEE KEY SYMBOl SHEET FOR EXPLANATION 

L 
E 

I ~ 
E 
L 
E 
v 

1 SAMPL~J R 
E 

INTC~VA c 
I (hl 0 

v 
SAM?LE 

SAMPLES I REMARKS 
SAMPI E ;I DEPTH PIO Note . No t1Jiorrr.at10" on me ,n, 

(ppm) 
bon,gs sllou.'o ()& ui4<1 wtlhOul 

cons'C16nng th~ or. II'& conte"'t ol 
(0) OF SYMBOLS AND ABBREVIATIONS B!OlOW 

- 0 -f---
D TYPE olr .. ) 1 s~~:~E E /he tnltin rJocumetU (~) 

No recovery 

5 -

1- 10 -

S BOqiNG TERWINATED AT 12 0 FEE7 

~ ... 
~ 

~ 
a 
u 
':! 
" .. 
~ 1- 15 -
:f 
0 

"' 

-

-

1-

I I 
~ rs~T~A~RT~D~A~T~!;--~~~~,1=o~1~~------------------o-,-e~-,-eo-e_v_c_s_R_0 __________ S_{) __ I_l __ 8_{) __ R __ IN __ (; __ R __ E __ C_{) __ R __ D ______ ~ 
~ CONTRACTOR AST Logged By: Jacob Worris 

1 
____________ .:....___.:....__.:...._.:..........::...::_ ___ -1 

;: DRillER· Ben Bon~JBra~oon ~ ~ eo~rPMENT · 54LT ProJect. 
~ METHOD· Geoprobe D•rcct Pustl Project No· 
lS HOlE OIA. 2" 
"' GEOPROBE PUSt' LENGTH Checked By 
> 

ROBERT BOSCH TOOL CORPORATION 
6251-12-1002 

50 Boring No: TW-18A 
~ REMARKS -~ 
~ , ame~ 
<~----------------------------------------------------~~~=-=---------------_j 



0 
DESCRIPTION ~ L E 

p E L 
T G E 
H E v 

SEE KEY SYMBOL SHEET FOR EXPLANATION N 
(h) OF SYMBOLS AND ABBREVIATIONS aELOW. 0 (11) 
0 GRAVEL (GP) wolh clay, brown, medium graoned. very 

moi!t no Odor 

SAND (SP). brown, r.ne grnonc<J. wet. no odor 

I 
r 

). brown v.ct no odof 

Ci..Av-cc:.-1 ;.;,,;;-s71i. iirQ:".vo\ ;ccnoo';'o7"- ------

- 10 

15 

SAMPLE 
lflERVA 

(I\) 

SA\:PtE 
TYPE 

0-' 

-

-1-8 

- 8-12 

I 

I 

I 
I 

R 
E 
c 
0 
v 

(•n) 

36 
o' 
·18 

&3 
of 
4!1 

20 3 
of 
48 

I o 

SAMPLES 
SA~'Pl.E I DEPTII T PIO 

(~) 

~ I 
(ppn>) 

SAMPLE 
TYPE 

0-4 07 

-~-5 

~-12 06 

12-12 8 ,o~ 12-12.8 06 

REMARKS 

No•e: No tfJIOifniJitOf't on lf't 
I>Ofmg• SI>O<tld l>o u.sod INo/houJ 
consld&nng lno cnt•o COilloot o1 

ths moln documonl 

~ ~s~r~AR;,r~o~A~re~-~~~n;n;o,~4------------------~p=,e=pa=r~~sv-c~s~R=P---------=S~Q~Il~B~Q~R=-1-N_G __ R __ E_C __ Q __ R_0 ________ ~ 
>- CONTRACTOR AST Logg~d !ly Jatob Morns '-1 --------=-=:....:::.._:_..::.:.;:...:._=....:._::.=:_:::..::::..:_::.:::~-----J 
;: DRILL !OR Ben BorllltBrandoll 
'i EOU!PMENT 54l T 
ir lil MrlHOD· Geopro~ Oo•ect Pu<ro 

HOLE OIA.· 2' 

~ GEOPROBE PUSh lENG T'i 

~ 

ProJect 

Project No. 

Checked By 

ROBERT BOSCH TOOL CORPORATION 
6251-12-1002 

'8D Boring No: TW-188 
REIJAF!l(S 

i~-----------------L ____ ~a~m~e~~~----~ 


